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PREFACE 


This book is frankly written for students preparing for their final 
examination, and in the hope that it will prove useful to them 
afterwards, and to others who have passed beyond the stage of 
examinations. 

An effort has been made to overcome to some degree the 
disadvantages of collective authorship. Though the subjects dealt 
with have been in the first instance portioned out among the ten 
writers whose names appear on the previous page, each manuscript 
has been typed, manifolded and distributed among the whole body. 
Numerous meetings have been held, and the whole of the matter 
has been criticized, amended and partly re-written, so as to include, 
as far as can be, the views of all. In other words, the whole corps 
has acted in an editorial and revisional capacity on every chapter 
and section of the book, both text and illustrations. Thus the 
responsibility is general, and perhaps the book will be found to have 
acquired more uniform characteristics than is generally possible 
with collective authorship. 

The writers have certain qualifications for producing a text- 
book of midwifery for students. Tliey are all teachers in London 
medical schools, and most of them have had experience as 
examiners. Among them are represented eight general hospitals 
with medical schools and the three large lying-in hospitals. If 
the volume contains the collective wisdom and experience of all 
the schools it represents, it will surely prove that there is a place 
for this new movement in the production of students’ text-books. 

London, 

Ayril, 1917. 


PREFACE TO THE THIRD EDITION 

In preparing a new edition the Editors and Contributors have en- 
deavoured to keep this book in line with recent advances in obstetrics 
by a thorough revision of the text. The sections dealing with tlie 
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toxcBinia of pregnancy and the disturbances of metabolism and witli 
infant feeding have been largely rewritten and brought into accord 
with the latest views. The valuable sbitistics of the collective 
investigation on the treatment of Eclampsia and on Cmsarean 
section, carried out by the Section of Obstetrics and Gynaecology of 
the Royal Society of Medicine, have been made full use of. Several 
new Skiagrams have been reproduced in this edition in order to 
emphasize the advances made in the application of X-ray photography 
to obstetric diagnosis. 

It is the sincere desire of the Editors and Contributors to main- 
tain this book in the position it has attained among students of 
midwifery, and they trust that this edition will be as higldy 
appreciated as its predecessors. 

Maij, 1925. 
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Section I— PliEGNANCY 


CHAPTER I 

OVULATION, MENSTKUATION AND 
FERTILIZATION 

The process by whicli tlie Graafiau follicles in the ovary become 
ri[)eued and rupture, setting free the ova into the peritoneal cavity, 
is known as ovulation. 

Menstruation may be defined as the periodical discharge of blood 
and mucus from the uterus, which occurs during the years between 
the onset of puberty and the menopause. 

The relation between ovulation and menstruation is not fully 
defined in the human female, but certain facts would make it appear 
that these processes are not necessarily simultaneous. For instance, 
fertilization of the ovum may occur before menstruation lias started, 
during a period of amenorrhcna and even after the menopause, so that 
it is clear that ovulation can occur in the absence of menstruation. 
On tlie other hand, it is quite certain that the most common time for 
conception to occur, Le, for the fertilization of an ovum, is just 
after a menstrual period, and consequently it follows that ovulation 
is most likely to occur during the menstrual flow. 

^ We have no knowledge of the duration of life of a shed ovum in 
the human female from the time it leaves the Graafian follicle until 
it is fertilized or becomes disintegrated, but it is quite possible that 
an ovum may be able to live for several days in the Fallopian tube, 
perhaps obtaining nourishment in the meantime from cells of the 
membrana granulosa of the ovary which adhere to it, or from the 
secretion of the Fallopian tube. Graafian follicles, apparently ripe 
and ready to rupture, have been seen during abdominal operations, 
at all times during the intermenstrual periods. 

^ The analogy of the lower mammals, in whom ovulation only 
occurs at the periods of oestrus or rut, at which times only will the 
female receive the male, affords no clue to the elucidation of the time 
of occurrence of tlie process in the Imman female. All that can be 
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said at present is that as a rule ovulation probably occurs coin- 
cidently with menstruation, and that when it occurs at other times 
it must be regarded as abnormal. 

(gTlie theory is now well established that the corpus luteum in 
some way presides over and influences the embedding of the fer- 
tilized ovum in the uterus, and it is reasonable to suppose that the 
greatest activity of this stinicture would occur soon after its for- 
mation. The greatest period of fertility is just after a menstrual 
period, and perhaps the coincidence of the two may be taken as an 
additional proof that ovulation and menstruation must occur at 
about the same time. 


OVULATION 

'I'lie changes wliich bring about the ripening and rupture of a 
Graatiau follicle can be followed out in a series of microscopical 



Fig. 1.— Section op the Cortex op an Infantile Ovary, 

SHOWING THE PRIMORDIAL OVA. 


sections of the liuman ovary. They are best seen in the ovaries 
of infants, since the process of ripening occurs at all ages, altliough 
with very few exceptions rapture takes place only after puberty. 
The Graafian follicles are much more crowded together in the small 
ovary of the infant, and consequently more of them will be found in 
the different stages of maturation or ripening in a comparatively few 
sections than in an adult ovary. Nevertheless the essential changes 



OVULATION, MENSTRUATION AND FERTILIZATION 3 


are just the same. The youngest Graafian follicles occur near the 
surface of the ovary, and consist of a large spherical cell with nucleus 
and nucleolus, surrounded by a single layer of flattened cells which 
form a capsule. The large cell is the primordial ovum, and the 
flattened cells are tlio precursors of the membrana granulosa of the 
mature follicle. The ovum is found at the very earliest stage of 
the germinal ridge of the young embryo, and is a specialized cell 
of the so-called germinal epithelium. 

The flattened cells forming the capsule are now believed to be 
derived from the stroma cells of the ovary, and not from the germinal 
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Fig. 2. — Section of an Infantile Ovary, showing a Kipening 
Graafian Follicle. 


epithelium, which was Waldeyer’s original view. Outside the cap- 
sule cells the ovarian stroma is undifferentiated and shows no special 
connective tissue changes such as appear later. 

The process of maturation consists of — 

1. The enlargement of the ovum. 

2. The pi’oliferation of the capsule cells to form the membrana 

granulosa. 

3. The differentiation (ff the surrounding stroma to form con- 

nective tissue slieaths. 

The first change which occurs is an increase in the number of 
capsule cells, which elongate radially and form a lining to the 
Graafian follicle very much like a cubical epithelium. This 
layer, single at first, continues to proliferate aud soon forms two 
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layers, then many layers around the ovum, and constitutes the 
memhrana granulosa. At the same time the enlarging ovum acquires 
a thick outer coat, known as the zona radiata, possibly a secretion 
from tlie granulosa cells. The name is derived from the fine radi- 
ating lines which are easily seen in this layer. 

Fluid now begins to accumulate among the cells of the membrana 
granulosa, first in droplets, which gradually coalesce and produce 
a large cavity containing the liquor folliculi. This cavity forms 
eccentrically, and the amount of fluid in it rapidly increases and 
accounts for the full size of the ripe Graafian follicle. Whereas 
the primordial ovum and its capsule are not as large as the fully 


Pig. 3. — Section of an Infantile Ovary, showing a Nearly 
Ripe Graafian Follicle. 

developed ovum (200^t), the ripe Graafian follicle may measure as 
much as 3 cms. in diameter. The formation of the liquor folli- 
culi leaves the ovum attached to one side of the Gi’aafian follicle 
surrounded by a mass of granulosa cells called the discus proligerus, 
while the rest of the follicle is lined by two or three layers of rather 
flattened granulosa cells. 

While these changes are taking place, the ovarian stroma around 
the follicle becomes very vascular and concentrically arranged, and 
eventually is differentiated into two layei-s, the tunica vasculosa 
nearest the follicle, and the tunica fibrosa outside. The former 
contains large numbers of blood-A^essels, as its name inqjlies. 

While these changes arc in progress tlu; Graafian follicle at 
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first appears to sink more deeply into the ovarian stroma, but as 
ripening approaches completion the follicle readies the surface and 
forms a considerable swelling, almost doubling the apparent size 
of the ovary. 

The ripe ovum consists of a mass of cytoplasm containing a few 
droplets of food-yolk, a large nucleus (germinal vesicle), and a small 
nucleolus (germinal spot) with the thick outer covering, the zona 
radiata. The follicle is now ready to rupture and set fi^e the ovum. 
During the enlargement of the follicle, the ovarian stroma covering 
it becomes more and more thinned as the follicle bulges on the surface. 
The tension in the follicle increases as the liquor folliculi collects, and 
as a result the most prominent portion is rendered non-vascular 
and undergoes pi essure necrosis. Probably also the menstrual con- 
gestion, which is shared by tlie ovary, produces a somewhat sudden 
rise of pressure in the follicle, and as a result its wall gives way at 
the weakest spot. At the same time the granulosa cells become 
degenerate, and consequently when the follicle ruptures, the sudden 
release of ttuision sets the ovum free, and it escapes with the liquor 
folliculi, surrounded b}^ some adhering granulosa cells. -- 

The ovum is now in the peritoneal cavity, and meeting with 
currents in the peritoneal fluid set up by the cilia of the fimbriated 
extremity of the Fallopian tubes, is swept into one or other tube and 
gi*adually passed along towards tlie uterus. 

^ Corpus Luteum. — After the rupture of the Graafian follicle 
a series of changes occurs in it which constitute the corpus luteum. 
First the relief of tension causes blood-vessels in the tunica vasculosa 
to give way, and haemorrhage into the follicle occurs, some of which 
may escape into the peritoneal cavity. Under pathological con- 
ditions the amount of free bleeding may be considerable and produce 
symptoms, of which pain is a prominent one. The blood in the 
follicle coagulates and the opening closes, at first being plugged 
with clot, which later organizes. A remarkable change then occurs, 
which results in the formation of a thick layer of lutein tissue outside 
the blood clot. This is formed from the connective tissue cells 
of the tunica vasculosa. These cells enlarge and elongate radially, 
dovetailing one into the otlier by their somewhat pointed ends. They 
liave granular protoplasm containing yellow droplets of lutein 
substance and large vesicular nuclei. Capillary vessels spread in 
amongst them from the remains of the vascular layer. This lutein 
cell layer is always thrown into folds, because the blood clot never 
completely distends the follicle, which consequently is collapsed 
and has folded walls. 
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0 The follicle now to the naked eye has a red centre and an 
outer folded yellow capsule of lutein tissue, with the fibrous sheath 
still visible outside. The blood clot is gradually absorbed by the 
lutein tissue, wliicli in its turn becomes degenerate, and gradual 
shrinking takes place. The lutein tissue loses its nuclei, the cell 
DUtlines become indistinct, and eventually a somewhat crumpled 
mass results. This is gradually organized into fibrous tissue, and 
becoming less and less vascular, eventually forms what is known as 
% corpus fibrositm or corpus albicans. Witli the shrinkage of the 
corpus luteum the surface of the ovary is drawn in and a small 
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Fig. 4.— Section of a Corpus Luteum from an Adult Ovary, x 8. 


wrinkle appears. Hence the senile ovary has a much wrinkled 
surface, and becomes hard from the accumulation of these fibrous 
bodies. 

This series of changes is seen in the Graafian follicle whether 
pregnancy occurs or not. There is a difference, however, in the time 
occupied by the various processes ; dtiring pregnancy the corpiis 
luteum remains large a much longer time, and at full time is still 
a large, conspicuous object ; when pregnancy does not occur the 
corpus luteum goes through its series of changes much more quickly, 
and shrinks to a comparatively small size by the time the next 
monthly flow begins. Thus the old names corpus luteum of preg- 
nancy and of menstruation must now be abandoned as meaning 
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anything peculiar as to structure. Tliey are identical stiuctures, 
differing only in their duration. In infant’s ovaries maturation 
of the Graafian follicles and ova occurs just as in adults, but no 
rupture follows. Instead the ovum is removed by a process of 
phagocytosis, cells derived from the merabrana granulosa acting as 
phagocytes and gradually absorbing the egg. During the process 
a species of granulation tissue is formed from the tunica vasculosa, 
this gradually absorbs the contents of the follicle and forms a mass 


Tunica 

vasculosa 


Fig. 5 . — Section op a Corpus Lotbum prom an Adui.t Ovary, x 15 . 


of fibrous tissue, which is eventually like a corpus fibrosum 
much smaller, and forms a microscopic mass of scar tissue. 


MENSTRUATION 


The periodic flow of blood and mucus from the uterus commences 
at puberty, usually in this country at about the age of fourteen, 
and persists for over thirty years. The usual age at which cessa- 
tion of menstruation occurs, known as the menopause, is about 
48 on an average, varying between 45 and 51 under normal con- 
ditions. The age at which menstruation begins depends rather 
upon racial characteristics than upon climate, but in general is 
earlier in warm than in cold climates, although this dependence upon 
climatic conditions does not always follow. 

The onset of menstruation is accompanied by changes which 
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characterize the transition from childhood to [)uberty and bud- 
ding womanhood, and must be I'egarded as a time of considerable 
stress. Normal menstruation follows a regular rhythm, varying 
somewhat in different individuals, but most usually four-weekly. 
The number of days during which the flow persists also varies in 
different women within normal limits, four to five days being the 
commonest length of time. 

The amount of blood lost naturally varies very much within 
normal limits, but has been e.stimated at from 2 to 8 ounces. The 
composition of the menstrual fluid is of .some interest, as it has 
been .shown to differ from that of normal circulating blood. Tims 
it is said b^'^ Blair Bell to contain a much larger proportion of 
calcium salts than circulating blood, and under normal conditions 
no fibrin ferment. This would seem to indicate that the uterine 
mucous membrane exerts some sort of selective action in the char- 
acter of the blood which it allows to pass during menstruation. 
With these characters it is clear that there must be a considei’able 
-loss of calcium .salts during menstruation, and also that normal 
menstrual blood does not clot. The latter certainly is true, and 
further it is only under abnormal conditions that clots form during 
menstruation. 

On the other hand, Beckwith Whitehouse contends that the 
menstruating uterus normally always contains a clot, and that this 
clot gradually dis.solves producing the fluid which is known as 
menstrual blood. Whitehouse attributes the clotting to thrombo- 
kinase derived from the endometrial tissues thrown oft’ during 
menstruation, while the .solution of the clot, he believes, is brought 
about by a fibrinolysin contained in the .secretion of the uterine 
glands. If these hypotheses prove to be true they will have an 
important bearing on the pathology of uterine hsemorrliage. 

"I In addition to blood and calcium salts, menstrual fluid contains 
mucus and cell debris derived from the endometrium and vagina. 

0 The histology of menstruation has been studied by many ob- 
servers, but cannot yet be .said to be absolutely settled. The essential 
changes in the endometrium depend upon a premenstrual conges- 
tion, a period of active blood-loss, a period of repair, and a .short 
quiescent interval. 

t T\iq premenstrual congestion affects chiefly the superficial ca- 
pillary vessels around the opening of the glands, but also to 
some extent the deeper portion.s. As a result of this congestion, 
or at least accompanying it, the glands become enlarged, with 
swollen epithelium and some increase in their tortuous outlines?. 
The stroma becomes oedematous and the cells swell up and approach 
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more closely to one another, but there is no enlargement of the 
cells which can be said to be at all comparable with that which 
occurs in the decidua of pregnancy. There is never any difficulty in 
recognizing a menstrual cast of tlie endometrium as compared with 
a pregnancy decidua. 

(7 During the active blood-loss, blood escapes between the eja- 
thelial cells on the surface, tln-ough the glands and also through 
small breaches in the surface from which a few epithelial cells have 
broken away. Under normal conditions there is never any shedding 
of an appreciable part of the endometrium. 

i/ d’he 'period of repair comprises reconstruction of any breaches 
in the surface, shrinkage of the glands and sti’oma cells, and return 
of the blood capillaries to the quiescent stage. 

f The meaning of menstruation and the part played by it in the 
physiology of the female is the most difficult and least understood 
part of the subject. The analogy of the period of cestrus in animals 
does not hold quite true for the human subject, for it appears that 
the blood-flow in animals prepares the endometnum for the re- 
ception of a fertilized ovum. This is not so in tlie human female, 
because the appeai'anc(^ of tlie flow marks the I’ailure of the uterus 
to receive a fei’tilized ovum ; the flow does not appear when fertili- 
zation and embedding of the ovum have occurred. Thus it would 
lie correct to say that the premenstrual congestion and swelling 
I’opresent the preparation of the endometrium to receive a fertilized 
ovum, while the flow marks its failure to do so. Tins is, as it were, 
a purely local exjilanation of the function of menstruation. 

FERTILIZATION 

It is now commonly believed that the union of the spermato- 
zoon with the ovum takes place in the Fallopian tube, and further 
that the early stages of development occur in this tube, while the 
young embryo is on its way to the uterus. This view is upheld 
by the analogy of the lower mammals, in which embryos in the 
early stages can be found in the F'allopian tubes, and also by 
the frequent occurrence of tubal ge.station and its accidents in the 
human female. 

It seems probable, on common-sense grounds, that the human 
fertilized ovum attains some degree of development before it enters 
the uterus, as it is able to begin to embed itself at once. If the 
ovum was not fertilized until it reached the uterine cavity it might 
perish or fall out of the uterus before it had attained sufficient de- 
velopment to embed itself. It is well known that spermatozoa 
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are capable of remaining alive in the Fallopian tube for many days 
after they have found their way into it, but nothing is known of 
the life of the ovum before fertilization. Furtlier, spermatozoa are 
able to remain alive long enough to reach the peritoneum and to 
penetrate a ruptured Graafian follicle in the ovary from which the 
ovum has not escaped, a phenomenon which is proved by tlie un- 
doubted occurrence of ovai*iaii gestation. 

As the ciliary current in the Fallopian tube and uterus is towards 
the external os, it follows that spermatozoa must make their way 
against the current. Why they should do this instead of swarming 
aimlessly in tlie vagina is n(3t explained, but it may l)e that the 
Fallopian tube secretion exerts a positive chemiotaxis upon the 
spermatozoa, sliglit at first wlien diluted with uterine secretion, 



Fig. G.— Diagram of a Hypothetical Oocyte Containing Four 

Chromosomes. 

A, 0(‘>evte; B, Ooevte; C, 1st Polar Body; D, Mature Omuu ; E, 2nd Polar Body; 

F, O', Polar D3dies. 


but much stronger as the spermatozoa reacli the Fallopian tube 
orifice. 

The process of fertilization has not been seen in the human being, 
but there is no reason to suppose that it is different from that in tlie 
lower animals. By the maturation of the ovum, that is, by the 
extrusion of the polar bodies, the chromosomes in its nucleus are 
reduced' to one-half the original number. Maturation of the ovum 
is brought about in the following manner : the nucleus of the oocyte 
divides and one of the resulting nuclei is the first polar body, the 
other remains as the nucleus of the oocyte. This division is hetero- 
typical, i.e. a reducing division, the nucleus of the oocyte only con- 
taining half the number of chromosomes. The nucleus of the oocyte 
again divides, producing the second polar body, and tlie oocyte itself 
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now becomes tlio mature ovum. This division is liomotypical. The 
first polar body in the meantime divides homotypically into two, so 
that there are now throe polar bodies as well as the mature ovum, 
all containing half the original number of chi’omosomes. The number 
of chromosomes in the spermatozoon has already been reduced 1)y 
one-half during the stages of spermatogenesis. Fertilization is 
essentially a union of the pronucleus (head of the spermatozoon) 
with the female pronucleus (the nucleus of the ovum after extrusion 
of the polar bodies) resulting in a nucleus (segmentation nucleus) in 
which the number of chromosomes is once more brought up to the 
original number existing in the ovum, or any other cell of the 
human species. The new cell, however, will now consist of ele- 
ments and characteristics derived both from the male and from 
the female. 

The early stages of development of the human ovum have not 
yet been observed, and consequently all suggestions concerning 



r'lG. 7.— The SEaMENTATiON OP THE T'ertilized Ovum. (Oiagranimaiic.; 

Showing the first division into two, then into four, and then into many cells. 
The polar bodies are still seen at the two-cell stage. 

them must be a matter of hypothesis. There is, however, now 
such a mass of evidence concerning the early stage of development 
of mammalian embryos in general, that it seems quite reasonable 
to theorize concerning that of the human species. This is espe- 
cially the case since the discovery of the Bryce-Teacher ovum, 
Peters’ ovum, and Graf v. Spee’s ovum, which are of a sufficiently 
early stage of development to warrant certain assumptions as to 
their antecedent stages. 

After fertilization has occurred, segmentation begins probably 
at once, while the ovum is still in the Fallopian tube. The first 
segmentation naturally divides the egg-cell into two, then into 
four, eight, sixteen, thirty-two, and so on, until a solid mass of cells 
is produced which may be termed the morula stage. 

Although segmentation is complete and holoblastic, the re- 
sulting cells are not all alike. Some are smaller, divide more rapidly. 
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and occupy the surface of the morula ; uthei'S are larger and more 
centrally placed, so that even at this early stage, cells of two cate- 
gories are produced. Wliile this is going on, fluid begins to collect 
in the morula, and gradually separates the outer cells from the inner, 
and converts the solid morula into a hollow blastocyst. 



Fig. 8. — Segmentation op the Fertilized Ovum. (Diagrammatic.) 
A, Morula. B, Blastocyst. 



Trophoblast. 
Early villus- 
formation. 

Amnion. 

Amniotic cavity. 


Embryonic 

ectoderm. 


Yolk-sac lined 
by entoclornt. 


Cavity of 
],dastocyst 


At this stage the outer layer of small cells is known as the tro- 
phohlast, the inner cell-mass is known as the embryonic cell-mass, 
or enclosed ectoderm. The next stage is the first appearance of the 


Fig. 9. — Hypothetical Stage in the Development of the 
Human Embryo. (Diagrammatic Section.) 


entoderra, which is difhu'entiated as a layer of somewhat flattened 
cells from the innermost part of the enclosed ectoderm. 

This layer forms a closed sac, separated by a considerable interval 
from the trophoblast, which is growing very rapidly, and enlarging 
the hollow blastocyst out of all proportion to this sac and to the size 
of the enclosed ectoderm. 
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While the yolk-sac is forming, a split or cavity appears in the 
enclosed ectoderm which represents the future amnio tic cavity, and 
in the floor of which the actual embryo is formed. The cells in the 
floor of the amniotic cavity (nearest the entoderm) become more 
columnar in character, and are termed the embryonic ectoderm. 
All this time the trophoblast has been enlarging and the blastocyst 
has increased out of all proportion to tlie enclosed ectoderm, and 
thus the yolk-sac and amniotic sac form a small projection at one 
pole into the blastocyst, attached only by a thick stalk of enclosed 
ectoderm. This may be termed the ventral stalk, and is the pre- 
cursor of the umbilical cord. 

It must be clearly recognized that these stages in human develop- 
ment are purely hypothetical, and are suggested l)y the embryology 
of the rabl)it, monkey, and a lemur (Tarsius spectrum). 

The formation of the third germinal layer, the mesoderm, may 
be described as the growing out of a sheet of cells from that place 
at which the embryonic ecto'lerm is in contact with the yolk-sac 
entoderm, a primitive streak and its knob-like thickening, “ Hen- 
sen’s knot,” first appearing. These mesodermic cells grow all round 
in contact with the inner side of the trophoblast and cover the 
outer side of the yolk-sac entoderm, the cavity between tliese layers 
now becoming the primitive coelome. 

With the formation of the three gei'ininal layers, ectoderm, ento- 
derm, and mesoderm, together with the amniotic cavity and yolk- 
sac, the known and described stages of the human embryo are 
reached. 

At these stages the trophoblast (extra-embryonic ectoderm) 
is beginning to form villi, to attach the embryo to the maternal 
decidua and to obtain its nourishment. The amniotic cavity has 
become much flattened instead of having a more spherical form, 
as shown in the hypothetical ovum of Fig. 9, the embryonic ecto- 
derm is flattened instead of concave, and the ventral stalk has 
shifted round so as to project from that end of the embryonic ecto- 
derm which will eventually become the tail end of the embryo. 

The details of the development of the actual embryo are outside 
the scope of this work, but it may be noted that in Graf v. Spec’s 
embryo of 2 mm., the embryonic ectoderm is folding round 
to form the head in front, the primitive streak has perforated pos- 
teriorly, forming the neurenteric canal, and a primitive allantois 
has grown out as a diverticulum a little way into the solid vential 
stalk. At the same time the entoderm is becoming pinched in, 
as it were, from the yolk-sac, to form the primitive gut (archen- 
teron). The discovery of the eaidiest yet known embryo has brought 
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out some points of interest : for instance, that the amnion is a closed 
sac from the firsT;, not formed by up-growing ectodermal folds as 
in the chick ; that the allantois is a small protrusion from the hinder 
end of the primitive archenteron, and never protrudes beyond the 
actxxal boundaries of the embryo ; and that the forerunner of the 
umbilical cord is a solid mass of enclosed ectoderm now known as 
the ventral stalk. 

Embedding of the Fertilized Ovum in the Uterine Mucous 
Membrane. — It is probable that the embryo begins to embed itself 
in the uterine mucous membrane when it has reached the hypo- 
thetical stage shown in Fig. 9. It is covered by a layer of tropho- 



r iG. lu. — D iagrams to show the Method op Embedding op the Ovum in 
THE Uterine Mucous Membrane. 


blast, already sliowing rudiments of chorionic villi, but as yet 
containing no mesoderm and consequently no blood-vessels. 

This trophoblast layer, at first composed of single ectoderm 
cells, very soon, however, differentiates into two layers, an outer 
composed of undifferentiated masses of protoplasm with many 
nuclei, the syncytium, and an inner composed of discrete cells with 
well-marked outlines, the Langhans’ cells. This double-layered 
trophoblast has the power of eating away the uterine mucosa, prob- 
ably by secreting a digestive ferment, and thus permitting the» 
ovum to bore its way through the endometrium. As the ovum 
enlarges while it is boring into the endometrium, the hole through 
which it entered appears smaller than the actual ovum, and is 
filled in by a small mass of fibrin, called Reichert’s cicatrix. The 
appearance of the ovum at tliis stage is shown in Fig. 10. 
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While this is happening changes occur in the endometrium sur- 
rounding the ovum, and the first appearance of a decidual formation 
begins. The formation of the decidua thus starts first around 
the ovum and gradually spreads to the rest of the endometrium. 
The cause of the decidual formation is unknown, but it must in some 
way be associated with the growth of the ovum, because the decidua 
keeps pace with its growth, and thus there is always a layer of 



decidua between the ovum and the uterine muscle. In a sense 
the decidua is protective, because if it were not present the ovum 
would bore its way into the uterine muscle, and would eventually 
perforate the whole thickness of the uterine wall, just as it perfor- 
ates the Fallopian tube in ectopic gestation. The decidual change 
consists essentially in an enlargement of the stroma cells of the endo- 
metrium, along with a disappeai'anee of any fibrillated connective 
tissue. Thus tl>e fully formed decidua is composed of large polygonal 
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cells witli splierical nuclei, wliicli touch one another on all sides with- 
out any connective tissue stroma, apart from the very small amount 
wliich remains ai’ound the blood-vessels. This arrangement of tlie 
decidual cells is well shown in Fig. 11, whicli is drawn from a section 
of decidua derived from an early abortion. The uterine glauds 
persist in the decidua, their epithelial lining becoming swollen 
and enlarged, their deeper portions being dilated, while their 
mouths are comparatively narrow and far apart. Thus the super- 



Fig. 12. — Diagrams to show the Embehhing of the Ovum, and the Formation 
OF the Decidua, and the Differentiation of the Decidua Basalis and 
THE Decidua Capsularis from the Decidua Vera. 

ficial part of the decidua is called “ compact,” while the deeper 
part is called “ spongy,” from the wide glandular spaces in it. 
The actual thickness of the decidua is very variable, but it often 
measures a quarter of an inch. When the whole endometrium 
is transformed into decidua, names are given to it according to its 
relation to the growing ovum. Thus that part which lies between 
the ovum and the uterine muscle, in which the placenta is after- 
wards formed, is called the decidua basalis ; that whicli covers the 
ovum and bounds the small opening through whicli it entered 
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is known as the decidua capstdaris ; while the rest of the decidua 
lining tlie uterine cavity away from the ovum is called the decidua 
vera, 

rnetliod of formation of the decidua capsularis is interesting 
and simple. As the ovum enlarges the decidual layer whicli bounds 
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Fig. 13. — To show the Contents op the Uterus at the End of 
Twelve Weeks’ Gestation, 

Hegar’s sign (see Fig. 2S) depends on the presence of the decidual space as 

depicted above. 


Reichert’s cicatrix becomes raised and thinned out as shown in Figs. 
12 and 13. Thus there is always from the first a layer of decidua 
separating the ovum from the uterine cavity. It was formerly 
believed, before the method of embedding was tlioroughly under- 
stood, that the decidua grew up all I'ound the ovum, and gradually 
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covered it in. Now tliis hypothesis is known to be en-oneous. As 
the ovum becomes still lax’ger it follows that the uterine cavity 
must be gradually obliterated, the decidua capsularis coming into 
contact with the decidua vera and adhering to it. This takes place 
at aboxit the end of twelve weeks’ development, at a time when the 
placenta is also fully developed. At the full time of pregnancy, 
remnants of decidua can still be i-ecognized on the surface of the 
chorion which is towards the uterine wall. The decidua only keeps 
pace with the growing ovum at that part where the placenta will 
eventually be formed, the basalis ; everywhere else in the capsularis 
and the vera gradual thinning of the decidua takes place as the 
ovum and uterus enlarge. At full time the actual amount of decidua 
vera and capsularis is very small and thinned out. The mucous 
membrane of the cervical canal is not transformed into decidua. 



CHAPTER II 


DEVELOPMENT OF AMNION, CHORION AND 

PLACENTA 

The first indication of the formation of clior ionic villi, as small 
solid projections of trophohlast, occurs at the hypothetical stage of 
the human ovum shown in Fig. 9. At this time the blastocyst is 
enlarging rapidly by the accumulation of fluid in it, and the embryo 
projects at one point as a small mass with two cavities and a thick 
stalk. Later the villi begin to branch as shown in Graf v. Spec’s 
2 mm. ovum. At tins stage they consist entirely of solid 
branching buds of trophoblast, showing, however, the l)eginnings 
of the two layers into which the trophoblast divides. Even at 
this early stage the chorionic villi act as nutritive organs absorbing 
whatever is recjuired for the growing embryo from the maternal 
tissue fluids with which they are in contact. In addition thej^ 
have a respiratory function by facilitating an interchange of gases, 
oxygen and carbon dioxide, between mother and embryo. The 
trophoblast sends out a solid bud of protoplasm with numbers of 
nuclei, and as this enlarges, the cells of Langhans’ layer proliferate 
actively into it. The trophoblast at first consists only of discrete 
cells with defined outlines, but later the syncytium is formed by 
numbers of the cells in the superficial layers fusing together to 
form solid multinucleate plasmodial masses. 

At quite an early stage of development mesoderm begins to 
grow into the chorionic villi through the ventral stalk, and spreads 
all rounil the blastocyst as a definite layer inside the trophoblast. 
This mesoderm, at first only cellular, quickly becomes fibrillated, 
and gives rise to the connective tissue core of the villi. At first it 
does not contain any blood-vessels, but eventually these push their 
way into, or form in, the ventral stalk. Thus the fully formed 
villus consists of — 

1. The double-lay ei'ed trophoblast (ectoderm), 

2. The connective tissue core (mesoderm), and 

3. The blood-vessels which are derived from those of the embryo 

(19) 
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Tlie first appearance of blood-vessels is on the yolk-sac, by a 
process of canalization of connective tissue cells, which become 
quickly connected with the two primitive aortse of the embryo, 
with the two marginal sinuses (umbilical veins), and wdth the vessels 
of the chorion through the ventral stalk. It is not known for certain, 
but it is believed that the vessels of the chorion and of the yolk-sac 
communicate with one another before there are any main blood- 
vessels in the human embryo. The yolk-sac circulation ceases 
very early to be of importance, while that of the chorion becomes 
all important in the human embryo. When once blood-vessels 
have formed in the connective tissue of the villi, vascularization 
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Fio, 14 .— Section op a Chorionic ViiiRus at about the Fourth Week. 


keeps pace with their growth. Small capillaries can be seen de- 
veloping in the trophoblast buds soon after they have formed. 

By the end of about four weelis the whole blastocyst is covere<l 
by a chorion completely invested with brandling villi, about half 
an inch long and producing a hirsute appearance when floated in 
water. Later on those villi which are opposite the decidua basalis 
enlarge and branch repeatedly and become attached to the decidua, 
while those all over the rest of the chorion gradually atrophy. 
Thus the chorion is artificially divided into a chorion frondosiom 
(attached to the basalis), which forms the foetal portion of the 
placenta, and a chorion Iccve (attached to the capsularis), which 
atrophies and takes no part in the formation of the placenta. 
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The development of the placenta consists essentially of three 
parts — 

1. The growth of the villi of the chorion frondosum. 

2. Their attachment to the decidua basalis. 

3. The formation of the maternal blood-sinus or space around 
the villi. 

The growth of the chorion frondosum is brought about simply 
by the budding of the trophoblast, the growth of the mesoderm into 
the buds, and the prolongation of blood-vessels into them. 

The attachment of the villi to the decidua basalis is bi*ought 
about in this way : — When the syncytial covering of the villus 
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Fia. 15. — Section of a Chorionic Vihlus from a Placenta at Full Time. 

Compared with the early villus shown in the previous figure the villus of the ripe 
lilacenta is seen to possess a denser connective-tissue core containing blood-vessels 
and a thinner cellular covering chiefly composed of Langhans’ colls, the syncytium 
having almost disappeared. 


comes into contact with the decidua, a luxuriant prolifei’ation of 
the Langhans’ cells takes place in the centre. The Langhans’ cells 
penetrate the decidua and thus weld the villus to the decidua ; the 
syncytium in the meantime passes off from the surface of the villus 
on to the decidua and is continuous with the syncytium of the villi 
next to the one in question. Thus there is a space between the 
villi filled with maternal blood and lined by syncytium. 

This intervillous blood-space is the most difficult part of the pla- 
centa to understand. Our knowledge of it is derived from the 
appearances seen in the Bryce-Teacher ovum and from Peter’s 
ovum. When the ovum bores its way into the endometrium, the 
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trophoblast comes into contact with capillary blood-vessels which 
are merely channels in the decidua lined by endothelium, so that 
they are easily attacked and eaten into by the trophoblast. Thus 
a capillary vessel is opened by the trophoblast, and a blood-space is 
formed whose wall is at first partly trophoblast and partly endo- 
thelium and decidua. As the trophoblast continues to grow, the 
channel of the vessel practically becomes surrounded by trophoblast, 
but always retains two openings by which tlie l)lood flows in and 
out. Thus a minute blood-island appears in the trophoblast, fed and 
emptied l)y a maternal capillary vessel. 

Tliis is the beginning of the intervillous blood-space. As this 
process is going on all over the ai'ea of the decidua l)asalis, larger 
nundjers of blood islands appear in the trophoblast communicating 
with one another between the \'illi. Naturally as tlie villi enlarge 
and become vascularized these blood islands also increase 
j KISS it as more and more maternal blood-vessels are opened up. 
Further, as the maternal capillaries are absorbed into the tropho- 
blast, it must happen that eventually a small artery or vein is 
reached, and tlnis in the end the blood-sinus becomes a big struc- 
ture, fed by maternal arteries, emptied by maternal veins, and 
everywliere lined by syncytium. 

The placenta is completely formed at the end of twelve weeks, 
and its structure is essentially tlie same then as at full time, with 
only minor difierences, due to growth in size and degenerative 
changes. The placenta grows in size by tlie constant budding and 
liranching of the chorionic trunks, which also increase in thickness 
by the formation of more fibrous tissue in them, at the part nearest 
the umbilical cord (ventral stalk). As there is always a layer of de- 
cidua between tlie placenta and the uterine muscle, it follows that the 
placenta grows in thickness by its ti*oplioblast constantly attacking 
tins decidua as it keeps pace with the placental growtli. The sanH‘ 
applies to the growth in area of the placenta. Some of the main 
chorionic trunks extend through the whole thickness of the placenta 
and are attached to the decidua ; others, lateral branches, may never 
reach the decidua, and so are not attached. The enormous number 
and complexity of tlie brandies of the chorionic trunks, with tlieir 
syncytial covering, produces a vast area of hetal tissues exposed 
to the maternal blood in the blood-sinus. This is necessary in order 
that there may be a ready interchange of food-stuffs, waste products 
and gases between the foetus and the mother. The blood in the 
chorionic vessels (foetal) is separated from the maternal blood only 
by the trophoblast, a thin layer of loose connective tissue, and the 
endothelial lining of the fretal capillaries. As long as the syncytium 
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is intact and the villi are well supplied by foetal blood, the maternal 
blood in contact with the villi remains fluid. If, however, a villus 
for some reason is deprived of its blood supply, degeneration begins 
to take place, and the maternal blood in contact with that villus 
will no longer remain fluid. Fibrin is then deposited from the 
maternal blood upon the damaged villus and a solid placental 
infarct is formed. 


THE FULL-TIME PLACENTA 

The placenta at full time is circular in shape, forming a spongy 
disc 7 to 8 inches in diameter and about an inch thick near the 
insertion of the umbilical cord when this is centrally placed. The 
inai'gin of tlie placenta is al)rupt and much thinner than the central 
|)ortion, the thickness gradually diminishing from the centre to the 
periphery. The weight of the full-time placenta is about a pound. 

Naturally the placenta varies in size and weight with the child 
whicli it supplies, but in some conditions of disease it may be much 
larger than it would be expected to be according to the weight of 
the infant. 

The placenta has a foetal surface and a maternal surface. 

The foetal surface is covei'ed by the amnion and is smooth to the 
touch, the blood-vessels being visible beneath it as they radiate 
from the in ertion of the umbilical cord. The amnion passes smoothly 
off tlie placental edge on to the uterine wall, to which it is adherent 
through the medium of the chorion and degenerate decidua. 

The maternal surface is rough and spongy to the toucli, pre- 
senting a number of rounded or polygonal areas known as cotyle- 
dons, each being somewhat convex in the centre, and having a shallow 
gi’oove around the margin, which separates the cotyledons from 
one another. The colour of the maternal surface is a dull red, with 
a thin greyish somewhat shaggy layer on the surface. This is the 
remnant of the decidua basalis which has undergone degenerative 
changes, and through which the line of separation from the uterine 
wall has occurred. In an uninjured specimen the decidua basalis 
is continuous over the cotyledons and the grooves between them. 
The decidua basalis is perforated by the arteries and veins which 
supply and drain the maternal blood-sinus. The maternal surface 
often has a gritty feel, the result of calcification of small degenerate 
areas 

If a section is made across the thickness of the placenta from 
the amniotic surface, the following structures will be cut through : 
amnion, chorion, main trunks of the chorionic villi, lateral branches 
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of the villi, the intervillous blood-space, the attachments of the main 
chorionic trunks to the decidua, the lining of the maternal blood- 
space and finally the decidua basalis. The chorion can be seen to 
form a thin connective-tissue layer, loosely united with the amnion 
and in it the main vessels pass to and from the umbilical cord. The 
main chorionic trunks branch out from the chorion, and many of 
them pass straight through the placenta to be attached to tlie decidua. 


Pig. 16 . — Normal Placenta, showing the Fcetal Surface, 


thus uniting the two surfaces. Others are not attached to the decidua 
but branch repeatedly and form an arborescent tuft which practi- 
cally fills the intervillous blood-space. A cut made through either 
.surface of the placenti naturally opens the maternal blood-space 
and injures the villi inside. If the blood is washed out of the maternal 
blood-space, the arborescent tufts of villi can be seen greyish in 
colour I and hanging free. The blood naturally drains out of the 
maternal space after normal separation, but no fcetal blood is 
lost because no villi are torn or injured during a normal separation. 



DEVELOPMENT OF AMNION, CHORION, PLACENTA 25 


Thus it happens that the child and placenta can be expelled to- 
gether and left, the cord not being tied, without any foetal blood 
being lost or the child suffering in any way. 

It will thus be seen that the great bulk of the placenta is of foetal 
origin, the only maternal tissxie entering into its formation being 
the decidua basalis and the mother’s blood. The lining of the 



Fig. 17. — Normal Placenta, showing the Maternal Surface, 
Divided into Cotyledons. 


intervillous blood-space has already been shown to be the syncytial 
layer of the trophoMast, continuous over all the villous trunks 
and lining that portion of the decidua basalis between the attach- 
ments of the villi. 

The blood-channels in the deepest layers of the decidua supply- 
ing and draining the intervillous blood-space, although continuous 
with maternal arteries and veins, are merely thin-walled sinuses, 
devoid of any muscular coat. The foetal vessels, two umbilical 
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arteries and one vein, can be seen spreading out from the umbilical 
cord under the amnion, branching separately and being lost in the 
chorionic trunks before they reach the margin of tlie placenta. 

Passing more or less completely round the circumference of 
the placenta is a thin-walled venous channel, which is known as 



Fig. ip.— Diagrammatic Section of Placenta and Uterine Wall. 

1. Chorionic villus attached to uterus. 2. Free branch of a villus. 3. Blood- 
vessel (fojtal) in a villus. 4. Decidua. 5. Amnion. 6. Chorion. 7. Main trunk of 
a villus. 8. Umbilical cord. fl. Intervillous blood-space. 10. Uterine sinus supply- 
ing or draining intervillous blood-space. 

the circular sinus of the placenta. This assists in draining the 
venous blood from the intervillous blood-space. Rupture of this 
circular sinus has been known to occur before delivery, with serious 
or even fatal maternal hfemorrhagf. 
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Degenerative Changes in the Placenta. — Degenerative changes 
occur normally in the placenta from about the 28th week onwards, 
taking the form of “ white infarcts ” and fibrinous transformation 
of the cells of the decidua basalis. 

White infarcts are seen commonly around the margin of the 
placenta and on the surface of the cotyledons. It is only in con- 
ditions of disease that they occur as large yellowish cheesy masses 
in the substance of the placenta. They are essentially the result 



Fig. 19. — Battlbdobk Placenta. 


of the deposition of fibrin in layers from the maternal blood upon 
villi which have been deprived of their blood supply from the foetus. 
This deprivation is the result of gradual closure of foetal vessels in 
the villi, by a proce.ss of obliterative endarteritis. 

This process has the result of destroying the nutrition of the ends 
of the villi and so damaging their syncytial covering. Maternal 
blood will only keep fluid in contact with undamaged villi, and 
consequently, when these are practically dead tissues, fibrin is de- 
posited upon them, layer upon layer, gradually increasing and 
forming solid masses, welding the villi together and forming the 



Fig. 21. — Tripartite Placenta, 


Fig. 20. — BiPAUTiTf Pi..vcenta. 


protoplasm running together to form a hyaline or fibrinous layer 
devoid of structure. It is along this softened degenerate layer that 
separation takes place normally. 
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infarct. The decidua basalis in contact witli the villi gradually 
loses its cellular structure, the cell-outlines being lost and their 


Together with this change a certain amount of thrombosis is 
said to occur in the blood-channels which supply the maternal 
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blood-spaco, thus restricting' to sonic extent tlu^ circulation of 
maternal blood around the villi. 

Varieties of the Placenta. — Instefid of the usual circular diso- 
oidal form of the placenta with a central insertion of the umliilical 
cord, variations may occur both 
in the shape of the placenta and 
in the insertion of the cord. 

The cord may be eccentric- 
ally placed, or may be attached 
to the margin of the placenta. 

In the latter case the term 
battledore piacewto is used 
(Fig. 19). 

In another variety the cord 
is attached to the membranes 
at some distance from the pla- 
centa, the vessels radiating from 
this attachment to enter the 
placenta at its margin ; this is 
called placenta yelamentosa. 

This form may be a source of 
danger to the infant, as the 
vessels may pass across that 
part of the chorion which pre- 
sents at the os uteri, and may 
be tom when the membranes 
rupture. In such a case the 
infant would probably bleed to 
death unless very quickly de- 22. — Placenta Succenturuta, 

livered. showing Vessels running in the 

The placenta may be lobed Chokion from the Margin of the 

« . . , » . , ,, ., Main Placenta to the Accessory 

instead of a single disc ; thus it portion. 

may be bipartite (Fig. 20) or 

tripartite (Fig. 21). Sometimes there is a small supplementary 
lobe developed at some distance from the main placenta, or more 
than one of these supplementary lobes may be found. This is 
known as a placenta succenturiata (Fig. 22), and in such cases the 
blood-vessels of the supplementary lobe run in the chorion from 
the margin of the main placenta. These succenturiate placentae 
are of clinical importance, because they may be torn away from 
the membranes during expulsion and thus be left behind either 
attached or loose in the uterus. Such an occurrence may be 
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recogiiizA'd l)y noting a gap in the chorion covered l)y intact amnion, 
with the \ e.ssels running in the chorion from the placenta towards 
the gap. The amnion remains intact because being tough it separates 
from the surface of the supplementary placenta. 

THE AMNION 

The first appeai’ance of the amnion is a hollow space in the 
enclosed ectoderm and ventral stalk. It is lined by, more or less, 
cubical cells, which, however, quickly become more columnar at the 
part away from the ventral stalk which eventually forms the em- 
bryonic plate and the embryo. At first more or less spherical, the 
amniotic cavity soon becomes flattened down upon the embryo and 
closely applied to it. As the head and tail appear and the body 


Chorionic villi. 

Amnion. 

Amniotic cavity. 
Allantois, 

N'entral stalk. 


Fia. 23. — DiAGRAMisfATir Skction through an EAur.Y Embryo and its 

CoVEUINGS. 

walls fold round to enclose the embryonic ojelome, the amnion 
attached at their margins is carried round also, so that the embryo 
is, as it were, pushed up and projects into the amniotic cavity- 
When the body cavity of the embryo is quite closed up, the amnion 
is attached all round the place at which the ventral stalk emerges, 
as shown in Fig. 23. 

At this period the embryo is relatively very small, and has the 
amnion closely applied to it, while the cavity of the blastocyst 
is relatively very large. Now a great change begins to occur. The 
amniotic cavity enlarges out of proportion to the embryo, and 
becomes distended with fluid. This enlargement gradually 
encroaches on and obliterates the cavity of the blastocyst (extra- 
embryonic coelome), and the embryo is gradually carried more and 
more into the amniotic cavity by elongation of the ventral stalk. 
The enlargement of the amniotic cavity, as it were, rolls the amnion 
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outwards alon^ the elongating ventral stalk, and forms a close 
investment to it, and the ventral stalk becomes the umbilical 
cord. 

The I’emnant of the yolk-sac, which has in the meantime gradu- 
ally shrunk from absorption of its always scanty contents, lies 
between the amniotic balloon and the umbilical cord. With the 
gradual and comphite obliteration of the cavity of the blastocyst, 
the amnion comes into contact and joins loosely with the chorion, 
mesoderm to mesoderm. 

Tlie enlargement of the amniotic cavity is due to a secretion of 
fluid from its ectodermal lining, at fii st a specific secretion, but later, 
as the fcjetal kidneys begin to function, it is added to by them. The 
enlargement of the amniotic cavity which brings about the complete 
investment of the umbilical cord, likewise brings the amnion into 
close contact with the fcetal surface of the placenta. This surface 
is therefore completely covered l)y the avnnion. The amnion and 
placenta unite in a loose manner, and can be separated up to the 
insertion of the cord in a full-time placenta. 

Idle amnion is lined by a single layer of rather short, thick 
epithelial cells of the low columnar type. They do not form a very 
regular row of cells, but here and there one will project a little 
beyond its fellows. The nuclei of these cells are situated nearer 
the outer than the inner, attached border. The epithelium is 
attached to a layer of loose connective tissue which is the descendant 
of the original mesoderm. This connective tissue being upon the 
outer side of the amniotic membrane is closely applied to the similar 
connective tissue upon the inner side of the chorion leeve. The 
two just stick together, but are not organically united. They can 
easily be separated from one another at all periods of pregnancy. 

That portion of the amnion which covers the umbilical cord 
is very closely incorporated with the connective tissue of the cord 
and cannot be stripped ofl‘. 

The Amniotic Fluid. — The amniotic fluid is usually slightly 
turbid from the admixture of solid particles derived from the foetal 
skin and the amniotic epithelium. It may also be stained a greenish 
colour if any meconium has been passed into it (which does not 
necessarily imply that the foehis is dead). 

The composition of the fluid at full time is fairly constant. It 
has a specific gravity of about 1010, sometimes sinking as low as 
1004, while in the earlier months it may rise as high as 1025. It 
contains inorganic salts, chiefly alkaline chlorides, phosphates, sul- 
phates, and albumin. 
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Urea is present from the 5Hi week onwards in increasing amounts 
up to full time. The solid matter present in the fluid is composed 
of lanugo (hair from the skin of the foetus), epidermal cells, cast- 
off amniotic epithelium an<l vernix caseosa. 

The amount of amniotic fluid at full time is variable, anything 
between ten and forty ounces being considered normal. The 
relative amount of the fluid to the size of the foetus is much greater 
in the early months of pregnancy, when the fcetus floats freely in 
it. The maximum amount of fluid is reached about the 28th to the 
32nd week, after which time some of the fluid is said to be ab- 
sorbed. This, of course, is practically incapable of proof, and may 
be a fallacy, because as the foetus gi-ows in size, the liquor amnii 
may remain stationary in amount, and become less obtrusive since 
it is more spread out between the ftetus and the amnion. 

The source of the liquor amnii is still open to debate, but certain 
facts are known about it, which point to the maternal as well as the 
foetal blood contributing to it. There are no blood-vessels in tlie 
amnion itself, apart from those which directly underlie it where it 
covers the placenta. Nevertheless it seems certain that the connective 
tissue of the amnion is batlied in fluids, and it seems probable that 
the amniotic epithelium will act as a secreting surface. It is also 
equally certain that substances from the maternal blood can find 
their way into the amniotic cavity, because soluble colouring matter 
(sodium sulphindigotate) injected into the maternal circulation 
passes into the liquor amnii without appearing at all in the urine 
of the foetus. 

Also it is well known that disease of the maternal kidneys ac- 
companied by dropsy may produce hydramnios (excessive amount 
of liquor amnii), and further tliat dropsy of the fojtus may also 
result. This is not necessarily a mechanical condition due to blood- 
stasis or vetious congestion, but is much more likely to be the result 
of damage to the vessel walls (maternal and foetal) owing to the 
circulation of some toxic substance. In some cases of early death 
of the fcntus, the amniotic sac may contain an amount of liquor 
amnii out of all proportion to the normal quantity, the foetus 
having di.sappeared by maceration and disintegration. In such 
a case the fluid could only be a transudation from the maternal 
ve,ssels. 

The gradual increase in the amount of urea present up to its 
maximum at full time has been taken as an indication that the 
foetus urinates in utero. The almost complete absence of colouring 
matter derived from the foetal urine in the liquor amnii is not 
surprising if the palene.ss of the urine passed by the infant shortly 
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liter birth is noted. Further, the salts found in the amniotic fluid 
ire very similar to those commonly present in foetal urine. 

The Uses of the Liquor Amnil. — In the first place the liquor 
imnii provides a protective medium for the foetus, guarding it 
igainst shocks and jars, preserving it from the pressure exerted 
by uterine contractions, and allowing it, at least in the early months, 
plenty of room for free movement. It is also a source of fluid for 
the foetal tissues, because there can be no doubt that some of it is 
swallowed. This is proved by the presence of lanugo and epidermal 
scales in the meconium of the foetus. It can hardly be regarded 
as a store of nutriment for the foetus in any other sense than that 
of water, as the amount of albumin and salts in it is so small. 
During labour the liquor amnii helps to form a fluid wedge which, 
inder the influence of the uterine contractions gradually forces 
open the internal os uteri and canal of the cervix. When the mem- 
branes rupture at the end of the first stage of labour it flushes the 
birth canal from above downwards with a fluid which is at least 
aseptic. 


THE UMBILICAL CORD 

The umbilical cord or funis forms the connection between the 
foetus and the placenta. As has been shown, it is derived from 
the ventral stalk and receives a close covering of epidermis. The 
cord is commonly about 20 inches in length, but it varies greatly, 
and may be as long as 5 or 6 feet, or as short as 8 inches. It is 
usually as thick as the little finger, but is not unifoi’in ; as a rule 
it presents nodes and swellings which sometimes are caused by 
dilatation of the umbilical vein, but more often by simple local 
increase in Wharton’s jelly. At the earliest stage the cord is straight 
and somewhat flattened, but later (as early as the third month) it 
shows a spiral twist. This is not always real, but maybe an optical 
illusion produced by the twisting of the contained blood-vessels. 
The causation of this twisting is unexplained. In addition to the 
nodes above mentioned, sometimes called false “knots,” the cord 
not uncommonly contains one or more true knots, due to the foetus 
passing through a loop in the cord. When a true knot has existed 
a long time, Wharton’s jelly becomes atrophied from pressure at 
the knot. If such a true knot becomes drawn very tight the child 
may perish from obstruction to its circulation. The cord is often 
coiled round the child’s body or neck, but seldom gives rise to any 
serious trouble thereby. 
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The constituents of the umbilical cord are as follows : — 

1. The covering epithelium, which is now believed to be derived 
from the foetal epidermis and not from the amnion. It consists of 
stratified epithelium instead of a single layer as in the amnion. 

2. Wharton’s jelly, which is a myxomatous connective ti.ssue, 
composed of cells with elongated anastomosing processes in a 
gelatinous fluid. It is a special form of embryonic connective 
tissue. 

3. Blood-vessels. These are at first four in number, two arteries 
and two veins. The two umbilical veins fuse after the third month 
to form a single vessel. The two umbilical (hypogastric) arteries 
are derived from the iliac arteries of the foetus, and carry the 
blood from the ftetus to the placenta. The umbilical vein carries 
the blood from the placenta to the foetus. 

4. The umbilical vesicle and its vitelline duct, the shrivelled 
remnant of the yolk-sac, may be found as a very small yellow 
body near the attachment of tlie cord to the placenta. 

5. The allantois, which sometimes occurs as a blind-ending 
tube just reaching into the cord. It does not, however, always 
reach the cord. It is continuous inside the foetus with the urachus 
and bladder. 

^ The Attachment of the Cord. — The attachment to the placenta 
is generally central or nearly so, the main blood-vessels spreading 
out from the cord under the amnion to enter the chorionic villi. The 
cord is, howevei’, sometimes inserted at the edge of the placenta, 
in which case a “battledore” placenta is spoken of (see Fig. 19). 
In rare cases the cord is attaclied to the amnion at some distance 
from the placenta, the blood-vessels spreading out from this inser- 
tion in the membranes to reach the placenta. This is known as 
a “ velamentous ” insertion, or placenta velamentosa, 



CHAPTER III 


GROWTH AND GENERAL DEVELOPMENT OF 

THE FOETUS 

It is important to remember, in describing the length of a fcetus 
that the measurements in the earlier weeks are commonly taken 
from the vertex to the coccyx, while from the end of the fifth month 
onwards the length of the legs is taken into account. At this period 
the measurement is taken from the vertex to the heels. A further 
diflSculty arises in connection with very early embryos up to about 
the 6th week, because of the forward bending of the head. The 


16 days. 21 days. 27 days. 34 days. 5-6 weeks. weeks. 



Fiq. 24. — To SHOW THE Relative Sizes of Early Embryos. 

Each is drawn times its natural size. The largest embryo actually measures 
30 mm., the others are drawn in their proper proportions. 


gi’eatest length of the embryo at this stage is taken from the 
back of the neck to the breech. Measured by these methods the 
length of the embryo at the end of 4 weeks is less than a centimetre, 
7 ‘5 mm. according to His’ embryo of 27 to 30 days. At the end 
of 8 weeks the vertex to breech measurement is 4 centimetres or 
ly inches (Fig. 24). 

At 12 weeks this measurement is 7 centimetres or 2| inches. 

At 16 weeks the length is 12 ’5 centimetres or 5 inches. 

(35) 
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At 20 weeks the total length from vertex to heel is 25 centi- 
metres or 10 inches. 

At 24 weeks it is 30 centimetres or 12 inches. 

At 28 weeks it is 35 centimetres or 14 inches. 

At 32 weeks it is 40 centimetres or 16 inches. 

At 36 weeks it is 45 centimetres or 18 inches. 

At 40 weeks it is 50 centimetres or 20 inches. 

Thus it will be seen that the greatest period of relative increase 
of growth is from the 8th to the 20th week, allowing for the dis- 
crepancy created by measuring the vertex to heels length at the 
20th week instead of the vertex to breech length. After the 20th 
week the foetus increases roughly 5 centimetres or 2 inches per four 
weeks. A ready method of reckoning the length of the foetus at 
the various periods of four weeks is that of Haase, and is thus carried 
out : Up to the enol of the 5th lunar month square the number of 
the month, thus at 16 weeks, i.e. tlie 4th lunar month, the length 
should be 4 X 4 centimetres = 16. This is rather too great for 
the vertex-breech length, but is about right for the vertex-heels 
measurement. After the 5th lunar month the number of the month 
is to be multiplied by 5. Thus at the 7th lunar month or 28 weeks 
the foetus should measure 35 centimetres, vertex to heels. 

It is important to note other characters of the fertilized ovum 
from month to month, as they are of value in determining the stage 
of development. At 4 weeks the chorionic sac is very large, the 
amnion closely invests the embryo, anol there is a large cavity 
between the amnion and chorion, the extra-embryonic cojelome. The 
7‘5 mm. embryo is markedly bent on itself, the head and well- 
marked tail almost touching one another. The yolk-sac is still 
present very close to the ventral stalk. The olfactory pits, the 
optic vesicles, and the auditory vesicdes are all formed, and 
four branchial clefts can be seen with the mandibular, hyoid, and 
three branchial bars bounding them. The full number, 35, of 
mesodermic somites show very clearly as oblong or square masses 
from the back of the neck to the tail on either side. The heart 
and liver next to the head form the greatest bulk of the embryo, 
the Woolffian ridges are developing, and the limbs are only present 
as small projecting buds. 

At 8 weeks the embryo has taken on distinctly human chai’acter- 
istics, the embryo up to 4 weeks having the same characters as any 
other mammalian embryo at the same stage. The 4-centimetre 
embryo now lies in a much-enlarged amniotic cavity, the amnion 
being in contact with the chorion, and the extra-embryonic coelome 
is obliterated. The ventral stalk and yolk-sac stalk have united 
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to form the umbilical cord invested by the amnion, and the primitive 
small intestine is contained in the dilated proximal extremity of 
the cord. The chief human characteristics lie in the completion 
of the facial form, by the union of the parts around the olfactory 
pits to form the nose and separate it from the mouth. These are 
complete by the end of the 8th week. At this time also the ear 
is completely formed externally, and the eyelids have appeared 
around the eyeball. The visceral clefts are now closed. The limbs 
are enlarging, and show their jointed appearance, and the fingers 
and toes are formed. The fore limb always precedes the hind limb 
in the extent of its development. The tail has practically disap- 
peared. The flexion of the trunk is considerably diminished and 
the head is lifted up, so that the vertex now forms the upper end of 
the embryo rather than the back of the neck. 

At 12 weeks the decidua capsularis has fused with the decidua 
vera and the placenta has taken on its complete discoid form. 
The amnion entirely fills the chorionic sac; the umbilical cord, 
still short and thick, shows a spiral twist. The proximal portion 
of the umbilical cord has contracted, and the primitive small intestine 
is completely withdrawn into the body cavity. Nails have appeared 
on the fingers and toes, and the two sexes are difierentiated as far 
as the external organs are concerned. The length of the embryo 
is 7 centimetres, and its weight is about 4 ounces. 

At the IQUl week the 12'5-centimetre embryo weighs about 
7 to 8 ounces. Short hairs, known as lanugo, are beginning to 
appear on the body and head. Tliey are devoid of colour. The 
skin is of a reddish-pink colour, and the development of the muscle 
gives a plumper appearance to the fmtus. The anal canal is 
pervious. 

At the Wth week the 25-centimetre foetus weighs about a pound. 
The hair becomes longer ; the intestine contains slightly bile-stained 
fluid, the commencement of the meconium. The vernix caseosa 
begins to form. This is a greasy substance composed of the secre- 
tion of sebaceous glands, mixed with dead epidermal cells. Its 
function is to prevent the skin of the foetus macerating in the liquor 
amnii. The legs are now growing longer than the arms. The 
attachment of the umbilical cord is moving farther away from 
the pubes and is attached nearer the centre of the abdomen. 

At the 24<4 week the 30-centimetre foetus weighs nearly 2 pounds. 
The vernix caseosa is definitely established and is beginning to 
form a coating in certain parts. The skin is wrinkled, eyebrows 
and eyelashes appear, and the hair on the scalp begins to form 
pigment and darken in colour. 
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At the 28^/t week the 35-centimetre foetus weighs about 3 pounds. 
The subcutaneous fat is becoming more developed, so that the skin 
wrinkles begin to disappear. The testicles appear in the inguinal 
canals. The eyelids open. At this p 'riod the foetus is said to be 
viable, but the number of infants which surviv’e such premature 
birth is small. 

At the 32nd week the 40-centimetre foetus weiglis over 4 pounds. 
It is completely covered with vernix caseosa, particularly thick 
on the scalp, in the axilhe and groins. The nails almost reach 
the finger-tips. The .scalp hair increases in length and the lanugo 
begins to disappear. The red colour of the skin changes to that 
of flesh colour. The cliances of survival of an infant born at tliis 
period are fair only if ideal conditions are present. 

At the 36^/i. xveek the 45- centimetre ftetus weighs over 5 pounds. 
The skin and hair changes are proceeding as at the 32nd week. 
Just before the 36th week one testicle has usually descended into 
the scrotum. The nails reach the ends of the fingers but not of the 
toes. Most infants born at this period survive. 

At the AsOth week the foetus measures on an average 50 centimetres, 
(20 inche.s), and weighs from 6 to 8 pounds. The signs that the 
foetus has reached full time are not always clear, but the measure- 
ment and weight must be regarded as very important. In addition 
the nails usually project beyond the finger-ends, and have reached 
the ends of the toes. The .skin is not so red as in a premature 
infant. The lanugo has almost disappeaied except over the 
shoulders. The whole of the intestine contains meconium. The 
umbilicus is practically at the centre of the body. Both testicles 
have descended into the scrotum. As a rule only one epiphysis 
has commenced to ossify, that in the lower end of the femur. This, 
however, appears just before full time, and at tertn the centre of 
o.ssification of the upper epiphysis of the tibia and humerus may 
have appeared. 

The weight of the full-time child, usually from 6 to 8 pounds, 
not infrequently exceeds or does not reach this amount. Children 
weighing 10 pounds are not uncommon, but heavier children than 
this are decidedly rare. If a really full-time child weighs under 
5 pounds it is probably very badly nourished and feeble, and on 
this account has a poor chance of survival. It is, of course, different 
with twins, when both may weigh under 5 pounds and yet, being 
full-time and well nourished, are likely to survive. The heaviest 
children are born when the mother’s age is between 25 and 85 
years. The weight of the cliild increases in successive pregnancies, 
provided the mother’s age is below 35. Very young mothers 
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commonly have small babies. Males are heavier than females on 
an average. 

The Foetal Circulation. — The umbilical vein carries pure blood 
from tbe placenta to the foetus. It enters the body at the umbilicus 
and divides into two branches, one of which joins with the portal 
vein to supply the liver ; the other, which is named the ductus 
venosus, passes straight into the inferior vena cava. The inferior 
vena cava receives as well the blood from the liver, and also that 
from the lower limbs and body- wall below the diaphragm. As the 
limbs and body -wall require but little blood, the amount from them, 
although venous, is not large enouglx to vitiate the pure blood in 
the ductus venosus to any great extent. 

Thus the purest blood, i.e. most highly oxygenated, enters the 
right auricle by the inferior vena cava. This blood-stream is directed 
by the Eustachian valve through the foramen ovale into the left 
auricle. 

From the left auricle the blood passes by the mitral valve into 
the left ventricle, and then passes up the aorta to be distributed 
chiefly to the head, neck, and spinal cord, which require the largest 
amount of pure blood, owing to the early and great development 
of the brain and spinal cord. 

From these situations tlie venous blood is returned by means 
of the superior vena cava to the right auricle. Here it might be 
expected that this stream would mix with the pure blood entering 
by the inferior cava. This does not happen, liowever, for once more 
the Eustachian valve comes into play, and directs the venous 
stream through the tricuspid valve into the right ventricle, from 
which it passes into the pulmonary artexy, and by a wide channel, 
the ductus arteriosus, direct from the pulmonary artery into the 
arch of the aorta beyond the point at which the vessels to the 
head, neck, and upper extremities ai’e given off*. Passing down the 
thoracic and abdominal aorta vessels are supplied to the body-wall, 
intestines, stomach, liver, and also to the lower limbs, but the 
bulk of the venous blood is returned by the umbilical (hypogastric) 
arteries, branches of the iliac arteries, along the umbilical cord 
direct to the placenta, and the round is completed (Fig. 25). 

Thus it appears that although oxygenated blood is delivered 
to the foetus by the umbilical vein, it always gets mixed with 
small quantities of venous blood before being distributed to the 
head. The admixture, however, is not sufficient to make the blood 
essentially venous ; it remains sufficiently oxygenated for purposes 
of nutrition. In the same way the blood supplied to the lower 
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extremities is in reality venous, but it serves for purposes of nutri- 
tion and growth. 

Changes in the Foetal Circulation at Birth. — The first important 
change is brought about by the respiratory efibrts of the child 



directly after birth. The inflation of the lungs immediately de- 
termines the necessity for a large supply of blood to them through 
the pulmonary arteries. This diverts the blood current from the 
ductus arteriosus, which rapidly thickens, loses its lumen and becomes 
a fibrous cord. 
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The blood returning from the lungs is now oxygenated instead 
of venous, and entering the left au: icle passes into the left ventricle, 
and is then distributed all over the body by the aorta and its branches. 
The sudden cessation of the placental circulation deprives the 
umbilical vein and ductus venosus of their blood current, and con- 
sequently they collapse, empty, and gradually atrophy, becoming 
converted into fibrous cords. The umbilical (hypogastric) arteries 
rapidly cease to carry any blood, being cut off from the placenta 
at the umbilicus ; they also close, becoming fibrous cords which 
can be still recognized in the adult as the obliterated hypogastric 
arteries. 

The altf'ration in the course of the blood stream through the 
heart, from auricle to ventricle on each side, instead of from the 
right auricle to the left auricle via the foramen ovale, throws the 
latter aperture out of function as no blood passes through it. It 
therefore gradually closes, the crescentic margin of the valve of 
the fossa ovalis joining up with the margin of the Limbus of Vieus- 
sens. This closure is not effected at once ; several months may 
elapse before it is complete. Sometimes it never completely closes, 
in which case a form of congenital heart disease arises which is 
known as morbus coeruleus, because the patient has a blue or 
cyanosed appeai-ance. The hypogastric arteries usually completely 
close by the fourth day, and the ductus arteriosus by the seventh 
or eighth. 

Diagnosis of the Death of the Foetus. — Death of the foe! us 
in utero is not a very common occurrence, apart from death during 
labour, but when it occurs it gives rise to difficulties in diagnosis. 

The patient, as a rule is the first to call attention to its possi- 
bility, eith 'r beciuse no fcetal movements have been felt, or because 
they have ceased after having been felt. It does not follow because 
no foetal movements have been felt that the infant is dead, but 
failure to feel them after they have been definitely perceived is 
strong presumptive evidence. 

A foetus which has died is often retained for a considerable time 
in utero, but it is commoniy believed that the next monthly cycle 
(when a menstrual period would have occurred) usually determines 
the onset of uterine contractions, and the expulsion of the foetus 
in a more or less macerated condition. 

In exceptional cases the foetal heart may have been heard, and 
then when the m ther fails to perceive foetal movements, the foetal 
heart may be no longer discoverable. This is very strong presump- 
tive evidence of foetal death. As a rule auscultation is employed 
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for the first time when the foetus is supposed to be dead. Failure 
to hear the foetal heart or to feel foetal movements on repeated 
examinations, is strong presumptive evidence of ftietal death. 

The breasts usually show retrogressive changes when the foetus 
is dead, becoming soft and flabby and ceasing to enlarge. Some- 
times the mother will notice tumultuous movements of the foetus, 
amounting almost to pain on her part, after which she says all move- 
ments have ceased. Too much reliance cannot be placed upon 
the mother’s statements, but taken in conjunction with the absence 
of foetal movements and heart sounds and retrogressive breast 
changes, the death of the foetus becomes almost a certainty. 

It is much more difficult to be sure of the death of the embryo 
before the 16th week when no movements have been felt. The 
question usually arises in connection with threatened abortion 
when uterine haemorrhage and pain have occurred. The embryo 
is not necessarily dead because haemorrhage has occurred, even if 
continued for long periods. If the vaginal discharge is brown and 
offensive the embryo is more likely to be dead than when the dis- 
charge is bright red and sweet. 

Unless abortion is deemed to be inevitable on other grounds, 
and as long as the haemorrhage is not so severe as to make interfer- 
ence imperative, the uterus may be left alone. Time will then 
show whether there is continued enlargement of the uterus (a sure 
sign that the embryo is liv'ing, except in the case of a hydatidiform 
mole) and continued development of the breasts. 

If, however, the uterus ceases to enlarge and alters in consistence, 
often becoming much harder (as when it contains a carneous mole), 
and also when the breasts c<*ase to enlarge and perhaps morning 
sickness ceases, it is quite safe to judge that the embryo is dead 
and that interference is justifiable. 

In any doubtful case, as long as the mother’s life is not in any 
danger, as from haemorrhage, the safest course is to wait and note 
whether the progressive signs of pregnancy are present. 



CHAPTER IV 


THE PHYSIOLOGICAL CHANGES INDUCED BY 

PREGNANCY 

Uterus. — ^The increasing size of the embryo and its placenta induces 
changes in the uterus, to adapt it as a containing organ and to enable 
it to expel the fcntus wlien labour begins. These changes include 
increase in size, development of the decidua, hypertrophy of the 
muscle coats, softening and coloration of the cervix, and physio- 
logical relaxation of the lower uterine segment. 

Increase in Size of the Uterus. — The increase in size of the 
uterus is brought about chiefly by the hypertrophy of its muscle 
coats and increased vascular turgescence. At first the increase in 
size is largely limited to the fundus and upper part of the body, 
and consequently the body has a shape much more globular than 
the pyriform which it assumes later. At the end of the third 
month, the body of the uterus is roughly spherical, with the lower 
segment and cervix forming a continuous canal containing no part 
of the embryo. Later the lower segment also becomes dilated 
and the ovum descends into it, so that the uterus gradually acquires 
a shape more and more pyiiform with its broad end upwards. 

% The height of the uterus at different periods of pregnancy is roughly 
shown in Fig. 26, which can, however, only be accepted as illus- 
trating a uterus and enclosed foetus of average development. 

In the last three weeks the fundus sinks somewhat when the 
patient is in the erect position, so that it is at about the same level 
at 40 weeks as it was at 36 weeks. 

Naturally these landmarks are rather arbitrary and are often 
diflBcult to estimate with certainty. The amount of fat in the 
abdominal wall makes them somewhat variable. It is found in 
practice to be better to speak of the number of weeks* development 
rather than the number of months, thus avoiding the confusion 
which is likely to occur when it is not known whether calendar 
or lunar months are spoken of. It has been shown recently by 
Ellice Macdonald that the average upward growth of the uterus 

(43) 
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after the 5th month is at the rate of 3 5 centimetres every four 
weeks, and from this a method of estimating the duration of 
pregnancy has been deduced. If the height of the fundus uteri 
is measured (with callipers) in centimetres from the top of the 
symphysis pubis, the figure obtained divided by 3 5 will give the 
number of lunar months during winch pregnancy has progressed. 
The figures so obtained have not proved to be universally satisfac- 
tory, probably owing to the varying size of the foetus, the amount 



Fia. 2C. — Diagram showing the Height op the Uterus at the Various 
Periods op Pregnancy, the Patient Lying on Her Back. 

of the liquor amnii, and the condition of the abdominal muscles. 
It is, however, a useful guide when there are no data to go upon, 
such as the exact date of the last menstrual period. 

The height of the fundus uteri is more definite and regular in 
a primigravida, in whom the abdominal muscles are unaltered by 
previous abdominal distension. In a parous woman there may 
be a marked pendulous condition of the abdomen from relaxed 
abdominal muscles, and consequently the foetal head and lower 
uterine segment will not sink so low into the pelvis as in a primi- 
gravida. 
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At full time the pregnant uterus measures 12 to 14 inches in 
length and about 9 inches in diameter. 

Its weight is variable, but from twenty-three to twenty-eight 
ounces are within normal limits. The non-pregnant uterus weighs 
about an ounce. 

The position of the pregnant uterus is rarely quite central. It 
usually presents some degree of lateral obliquity, so that the fundus 
inclines towards one side, usually to the right. At the same time 
there is some rotation on its long axis, the anterior wall facing a 
little to the right, while the left cornu approaches nearer the ab- 
dominal wall than the right cornu. It is said that this position 
of the uterus is due to the presence of the pelvic colon to the left 
and behind 

Development of the Decidua. — All the coats of the uterus 
become altered during pregnancy, beginning fii’st with the decidual 
transformation of the endometrium and ending with the peritoneum. 
It has already been shown that the endometrium in the immediate 
neighbourhood of the ovum first shows the decidual change, later 
the whole lining becomes transformed. The decidua shows compact 
and spongy layers, the latter being due to the dilated deeper parts 
of the uterine glands. The decidual cells are most perfectly formed 
in the compact layer, but show quite well in the deepest portion 
around the dilated glands. At about 12 weeks the decidua vera 
is at its thickest, and may be one-third of an inch in thickness. 
After this the decidua is gradually thinned as the foetus enlarges 
the vera and capsularis stick together, and at full time the whole 
decidua forms a very thin layer which adheres to the qhorion. The 
decidua separates from the uterine wall through the spongy portion. 
Regeneration of the endometrium takes place from the latter. 

Hypertrophy of the Uterine Muscle. — The muscle coats increase 
in thickness to keep pace with the growth of the foetus, but at the 
same time the total thickness of the ixterine wall at term is not 
as great as in the non- pregnant organ. As a rule, the average thick- 
ness of the uterine wall at term is under half an inch, but it may 
be considerably less than this in the lower uterine segment. There 
must therefore be a small degree of stretching of the uterine wall 
as well as increased growth. 

The growth of the uterine wall is almost entirely confined to 
the muscle cells. These cells increase in size to a very marked 
degree, but authorities differ as to the exact amount. In general 
the muscle cells increase about ten times in length and three to five 
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times in breadth. It is said also that new muscle cells are developed, 
and that the intermuscular connective tissue increases. 

The muscle coats can be artificially divided into three layers, 
an outer which is chiefly longitudinal in direction, a middle coat 
which consists of interlacing bundles encircling the blood-vessels, 
and an internal coat which is arranged in a circular manner es- 
pecially around the tubal orifices and the internal os. 

Morphologically, according to Blair Bell, there are only two 
layers, an outer longitudinal, derived from the peritoneal muscles, 
and an inner circular. The interlacing bundles in this description 
would belong to the outer coat. 

The peritoneal coat is stretched and may show scars like the 
striae gravidarum of the skin. It also grows to some extent to 
keep pace with the enlargement of the uterus. It preserves its 
usual relations to the body of the uterus antero-posteriorly, the 
portion below the level of the internal os being loosely attached and 
easily separated. At the sides, however, the gradual distension 
of the’ lower uterine .segment separates the layers of the lowest 
part of the broad ligaments, the mesometrium, so that its level 
is raised and a larger area of the uterus is uncovered by peritoneum 
than in the unimpregnated condition. 

Blood-vessels. — The uterine arterie-! are enlarged as pregnancy 
advances, and become straightened in their course up the side 
of the uterus. They still, however, preserve their corkscrew-like 
character in their pa.ssage through the uterine wall. Their walls 
become thickened and rather nodular, a condition which persists to 
some extent aftei' delivery. 

The veins become enlarged, especially in the region of the pla- 
cental site, and are closely attached to the muscle and connective 
tissue of the uterine wall. The veins are described as running 
a course parallel to the peritoneal surface and then dipping at abrupt 
angles through the muscle ; they have no valves, and this acute 
bending assists the contractions of the uterine muscle to close the 
veins after delivery, and so prevent haemorrhage from them. 

Lymphatics. — The part played by the lymph channels in pro- 
moting involution of the uterus after delivery is considerable, and 
they may have increased work to do during pregnancy. They 
are known to enlarge and increase in complexity. 

Nerves. — The nerves also grow in size and keep pace with the 
increase of muscle tissue. The cervical ganglion, which plays an 
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important part in labour, is said to increase to twice its normal 
size. There appears to be increased excitability of the nervous 
tissue in the uterus, which allows of muscular contractions being 
easily provoked. 

Softening and Coloration of the Cervix. — Although the cervix 
uteri hypertrophies to some extent during pregnancy, it does not 
do so to anything like the same extent as the body of the uterus. 
This would naturally be the case because the cervix plays a passive 
nUe in the progress of labour, and its normal musculature is amply 
sufficient as a rule to prevent premature dilatation. Two clianges, 
however, stand out as very important features of the pregnant 
uterus, namely, physiological softening of the cervix and the violet 
colour which the cervix assumes very early. 

Softening of the cervix begins in the early weeks and varies 
considerably as to the time at which it can be definitely recognized. 
As a rule, at the end of twelve weeks it is quite well marked. The 
cause of this softening is not quite clear, but there can be no doubt 
that increased vascularity plays a considerable part, and possibly 
lympliatic dilatation plays another, by making the general struc- 
ture more loose and spongy. 

The softening begins in the lower uterine segment above the 
OS internum, and gradually spreads down to the vaginal portion. 
The very marked softening of the lower uterine segment felt between 
the 6th and 8th week constitutes an important part of Hegar’s 
sign of pregnancy (q.v.). The actual degree of softness of the 
vaginal portion of the cervix in the later weeks of pregnancy, as 
compared with the cervix of the non-pregnant uterus, is illustrated 
b}'’ the difference in consistence between the lip and the nose in 
most instances, though sometimes the cervix feels even softer than 
the average lip. 

The violet coloration of the cervix is produced as a result of 
venous congestion, and precedes in point of time the coloration 
of the vagina to be noted later. 

The natural effect of this increased vascularity is to produce 
more secretion from the cervical glands, so that there is always 
a plug of mucus in the cervical canal, and in addition an increase 
of the normal vaginal discharge, whereby the vulva is practically 
always moist in the pregnant condition. 

Physiolosrical Relaxation of the Lower Uterine Segment. — 

Considerable controversy has taken place concerning that part of 
the uterine body, known as the lower uterine segment, which has 
to be stretched and dilated to allow of the passage of the child. 
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If the lower part of the cavity of the uterus at the end of preg- 
nancy is examined in a normal case with a vertex presentation, 
it will be seen to have roughly the shape of a half-sphere with the 
internal os at the lower pole. This part of the uterus has to he 
converted from a half-sphere into a cylindw during labour to allow 
the foetus to pass. Thus it is clear that the greater part of the lower 
segment must of necessity play a passive riUe during labour, opposing 
as little resistance to dilatation as possible. It is found that the 
lower segment does not hypertrophy to any great extent, and its 
muscle coats remain thinner than the rest of the body of the 
uterus. 

The actual amount of uterine wall which is dilated in the above- 
mentioned manner must vary in almost every case, according to 
the size of the child’s head, so that the extent of the lower uterine 
segment as a passive part of the uterus cannot be a fixed quantity. 

It is commonly agreed that the lower segment is represented 
by that part of the full-time pregnant uterus within a radius of 
three inches from the internal os ; it roughly corresponds with that 
part of the uterus which lies below the level of firm attachment of 
the peritoneum in front. 

The lower uterine segment is of clinical importance in connection 
with placenta prjnvia, rupture of the uterus, and the formation 
of a contraction ring in cases in w’hicli there is no obstruction, or 
of a retraction ring in obstructed labour. The actual site of the 
ring in either case has caused much discussion, but in the case of 
the “retraction ring’’ it has commonly been stated to occur at 
the junction of the upper and lower uterine segments. 

There is no doubt that rupture of the uterus commonly takes 
place through the tliinned-out lower uterine segment, and that 
the implantation of the placenta upon it is fraught with the certainty 
of antepartum haemorrhage. 

The cervix and its canal still exist at the end of pregnancy 
before labour begins. That, however, there is some opening up 
of the internal os before labour begins is abundantly clear, both 
from its appearance in frozen sections of women dying before labour, 
and from the clinical evidence in cases of placenta praevia. 

In some frozen sections the upper part of the cervical canal is 
rather funnel-shaped, the uppermost part of the canal being just 
opened up. In placenta praevia bleeding sometimes occurs as 
early as the 26th week. This can only result from the separation 
of the placenta around the internal os, and is commonly explained 
by the opening up of the internal os, due to the painless contrac- 
tions of pregnancy. Clinically the supravaginal cervix often is 



PHYSIOLOGICAL CHANGES INDUCED BY PREGNANCY 49 


wider to the touch at the cud of pregnancy, and this is taken to 
represent some opening up of the internal os. 

Apart from its clinical importance in placenta prmvia, the opening 
up of the internal os is of little importance before labour, the fact 
remaining that the greater part of the cervical canal I’emains un- 
altered. 

Vagina. — The increased vascularity already described in the 
cervix affects the vaginal walls a little later, so that they show the 
violet coloration right down to the vulva. This coloration, due to 
venous congestion, is an important sign of pregnancy, but it is 
occasionally seen in connection with pelvic tumours when there 
is compression of the veins le.ading fixmi the lower part of the vagina. 
It was originally called the “port wine colour” of Jacquemier, 
but as a rule it is moi e violet in tint than port wdne colour. It 
is very like the colour which the lips and mucous membranes 
a8.sumc in the cyanosis due to heart disease and pulmonary disease. 

Along with this vascularity the tissues of the vagina become 
relaxed, loose, and hanging in folds. These changes, which are 
clearly to facilitate dilatation, sometimes occur very late, and it 
is noticeable that when labour begins in some cases there is very 
little relaxation. Small varicose veins may be seen near the vagi- 
nal orifice, but thcj' are not nearly so common or so obvious as in 
the vuKai (Plate I.). 

The watery transudation from the blood which is the true 
vaginal secretion is increased in pregnancy, and contains more 
desquamated vaginal epithelial cells. It must not be overlooked 
that the vaginal secretion is truly a mixture of the secretion of 
tlic cervix and body of the uterus, plus that of the vagina itself. 
The cervix secretes more mucus in pregtiancy, and the vaginal 
transudation is also increased, but the cavity of the body of the 
uterus, being obliterated by the adhesion of the decidua, secretes 
nothing under normal conditions in pregnancy. Hence the total 
vaginal transudation is increased on the whole, and it is pasty, 
white, and semi-solid from the admixture of large amounts of vaginal 
epithelium. This differs markedly from the normal vaginal secre- 
tion, which has not the pasty charactex’. It is cominonly acid in 
reaction, according to Doderlein, because of the presence of the 
“ vaginal bacillus ” which is believed to give rise to the formation 
of lactic acid. 

There is no doubt that the vaginal transudation in pregnancy 
is markedly bactericidal, and hence it must be regarded as a pro- 
tective agency against infection. Whether it is the presence of 

E 
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lactic acid which constitutes the protective medium has not yet 
been settled. For a fuller discussion of the bacteriology of the 
vagina, see the companion volume on Diseases of Women. 

Vulva. — As pregnancy advances the vulva shares in the in- 
creased vascularity and shows some swelling in consequence. The 
violet coloration is present upon the moist surfaces around the 
urethra, hymeneal remnants, and inner parts of the labia minora. 
Varicose veins often appeal* on the labia majora, especially in the 
parts near tlie perineum. The causation of varicose veins on the 
vulva and in the leg, is commonly said to be the pressure of the 
pregnant uterus upon the veins in the pelvis. It is, however, 
not uncommon to see varicose veins appear in the legs as early as 
the 20th week of pregnancy, when the amount of pressure must be 
comparative!}^ small. It is highly probable that varicose veins are 
caused in pregnancy by the mere back pressure in tlie veins from 
the greatly increased vascularity of all the pelvic organs. The 
absence of valves, or inefficiency of the valves in the veins, in some 
individuals fails to support the venous pressure in the upright 
position, and varicosity results. 

Women do not necessarily get varicose veins in pregnancy, 
hence the reason for looking for some other cause than the pressure 
of the pregnant uterus. 

Breasts. — Cl anges begin to show tliemselves in tlie breasts 
early in pregnancy, often as early as the 8th week. These are 
naturally the result of increased bIood«supply to the breasts, con- 
sequent upon the commencing activity of the gland tissue. The 
earliest change is a swelling of the breasts, showing itself chiefly 
at the per phery. The lobules of the gland can be easily felt and 
are harder than normal, this cliange producing a knotty feeling 
in the breast. At the same time the glands become a little tender 
and peculiar sensations are experienced in them, often described 
as “ prickly ” f clings. The increased blood-supply is shown by 
a very obvious network of veins just beneath the skin, which appears 
at the same time that tlie breasts begin to enlarge. The increase 
in size is due to congestion first, then to actual overgrowth of the 
glandular tissue, and also, it is said, to increase in the fat and fibrous 
tissue of the breast. 

As a result of these changes th breasts become more promi- 
nent and tend t > sag a littb , the upper surface becoming flattened 
while the lower surface becomes more convex. 

By about the 12th week, the glands begin to secrete an almost 
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clear or slightly opalescent fluid, which can be made to appear at 
the nipple in droplets, by squeezing the breast towards the nipple. 
Towards the end of pregnancy this fluid is more copious and becomes 
thick and creamy in consistence. It is then known as colostrum, 
and consists of water, fat, albumin, and colostrum corpuscles. 
The latter are cells containing large fat droplets and are really 
epithelial cells from the gland acini, filled with fat and cast off* 
whole. They have a nucleus, which is thrust on one side eccentri- 
cally by the fatty contents of the cell. 

When the milk secretion is established colostrum corpuscles are 
not found because the fat is discharged from the acinous epithelium 
into the lumen of the ducts, the cells thus broken down remaining 
behind. 

While the whole breast is enlarging and becoming active, the 
nipple and its areola show changes peculiar to pregnancy. The 
nipple enlarges and becomes more readily erectile, its nervous excita- 
bility being increased. The areola becomes raised above the sur- 
rounding skin and bulges forward, helping to increase the promin- 
ence of the nipple. The areola also becomes pigmented to a greater 
or a lesser degree, being most marked in dark-haired women, least 
ill those whose skin and hair are fair. The pigmentation gradu- 
ally increases as pregnancy advances and varies in depth of tint in 
different individuals (Plate IL). 

In addition to the swelling and pigmentation of the areola, a 
number of swollen sebaceous glands, known as Montgomery’s 
follicles, can be seen in the areola around the nipple, generally 
twelve to twenty in number. These sebaceous glands often remain 
permanently enlarged after a pregnancy. The epidermis of the 
areola has a scaly glistening appearance owing to an increased 
degree of keratinization, drying and desquamation. 

At about the 20th to tlie 24th week pigmentation of the skin 
shows itself outside the margin of the areola. This forms a second 
pigmented ring and is known as the secondary areola. It is not 
a uniform pigmentation, but rather presents a mottled or honey- 
combed appearance. It is not visible in every case, being more 
obvious in brunettes than in blondes. 

The stretching of the skin of the breasts sometimes produces 
striae like those seen on the abdomen. 

Occasionally outlying lobules of the breast are found in the 
axillae, and in these cases ihe glandular structures are much more 
closely connected with the skin, which is consequently not movable 
over them. These gland structures enlarge in sympathy with the 
breast activity, and may produce comparatively large swellings 
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in the axillary skin. As they usually have no ducts opening on 
the skin, visible secretion does not appear from these swellings. 
They are apt to become painful when lactation commences, but 
having no obvious outlet, secretion from them soon ceases, they 
become inactive, and the swelling subsides. 

Developmentally the breasts are highly specialized and enlarged 
sebaceous glands, and are therefore essentially skin structures. 
Thus it is not surprising that outlying lobules of the glands are 
more closely related to the skin than the mammary glands them- 
selves. When accessory mammary glands exist, not an infrequent 
occurrence, they enlarge and may secrete exactly in the same 
way as the normal glands. Occjisionally a second smaller pair of 
mammary glands situated lower down upon the chest wall in the 
same vertical line as the normal glands may be found. 

It must not be overlooked that gi'eat variation in the ilegree of 
development of the breasts exists in diH'ereiit individuals. The 
changes in the breasts due to pregnancy also vary within wide 
limits. Tlie presence of secretion from the breasts does not always 
indicate that pregnancy has occurred, because fluid can sometimes 
be squeezed from the nipples in women wlio have ovarian tumours, 
uterine fibroids, or pseudocyesis. 

Heart and Circulation. — Considerable divergence of opinion 
exists as to the condition of the heart in pregnancy. The general 
belief is that the heart enlarges owing to hypertro[)hy of the walls 
of the left ventricle. It is reasonable to suppose that this may be 
the case, because there can be no doubt that the heart has extra 
work to do during pregnancy, to keep the circulation flowing nor- 
mally through the enlarging uterus with its greatly increased vas- 
cular supply. 

In addition the increased blood-supply of the breasts, the liver, 
and the kidneys must all help to throw extra strain upon the dy- 
namics of the circulation. The proof of this cardiac liypertrophy 
is difficult, but something can be learnt with regard to it from cases 
of actual valvular disease of the heart. In these, as pregnancy 
advances, there is often evidence of failure of a heart which previously 
appeared to be well compensated. Thus respiratory distress, 
cough, haemoptysis, enlargement of the liver, swelling of the feet 
and legs may all occur in cases of heart disease and pregnancy, 
when previously the disease was apparently well compensated and 
giving no particular trouble. It seems reasonable to suppose that 
the extra strain thrown by pregnancy upon the heart is responsible 
for this temporary breakdown. Under normal conditions the 
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heart responds to this extra strain by hypertrophy of the wall of 
the left ventricle. 

The bulk of evidence goes to show that the blood-pressure is 
raised in pregnane}^ partly as a result of this hypertrophy of the 
heart, but it is probable that .some substance circulating in the 
blood is also responsible for the rise of pressure. It may be that 
there is normally in the blood a small amount of some toxic sub- 
stance, of foetal or of maternal origin, vdiich causes a rise of blood- 
pressure. 

The blood itself is profoundly altered during pregnancy, showing 
an inci’ease in the number of leucocytes, a diminution of red cor- 
puscles, an increase in the watery constituent, and an increase in 
fibrinogen. 

Thus there is amemia, hydraemia, and leticocytosis, during preg- 
nancy. The total amount of blood is increased so as to supply 
the growing uterus, the needs of the IVetus, and the activity of 
the breasts. 

The watery condition of the bloofl may be sufficient to account 
for those cases of oedema of the feet and ankles which occur so 
commonly, witliout any evidence of albuminuria or renal disease. 
The oedema is probably the result of malnutrition of the vessel 
walls, thus allowing of increased watery transudation, rather than 
of a venous stasis from any pressure upon the great vessels in the 
pelvis. 

Palpitation of the heart is often complained of during pregnancy, 
partly the }-esult of gastric troubles, i)artly from hypertrophy of 
the heart and increase in the average number of heart beats per 
minute, and partly in the later months from encroachment on the 
thoi'ax by the upward pi essure of the enhn’ging uterus. 

The occui-rence of varicose veins of tlie legs and vulva is com- 
mon in pregnancy, but is a pathological condition rather than 
physiological. It is due partly to pressure upon the large veins 
in the pelvis by the enlarging uterus, but also partly to the weight 
of the blood in the pelvic vessels causing back pressure. This is 
the more marked when the valves in the veins of the legs are 
congenitally badly developed. It is very likely that the increased 
weight of the blood-column and Lidly developed valves are more 
responsible for varicose veins than pre.ssure of the growing uterus, 
because varicose veins often begin to appear so early that it is difficult 
to believe that there is any injurious pressure upon the pelvic veins. 

Skin. — Changes in the skin are seen during pregnancy in several 
directions. Thus there is the formation of the striae gravidarum. 
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the result of stretching of the skin of the abdomen ; pigmentation 
of the skin in several situations ; increased activity of the sweat 
and sebaceous glands ; increased growth of hair and deposition 
of fat in the subcutaneous tissue. 

Strice gravidarum or linece albicantes are the result of stretching 
and yielding of the fibrous connective tissue in the corium. They 
occur in radiating or circular lines concentric with the umbilicus, 
reaching to the pubes and loins, and not infrequently occurring 
on the thighs and buttocks. At first these striae are pink or red in 
colour, but afterwards they become white as a result of the formation 



Fig. 27. — Line.*; Gravidarum. 

Note also the pigmentation round the nipple. 

of scar tissue. After the first pregnancy the striae are apt to become 
pigmented if a second pregnancy occurs. 

Although striae gravidarum are almost invariable in pregnancy, 
they may not occur at all if the amount of enlargement of the uterus 
is not up to the average, i.e. if delivery is premature. Striae are 
seen in other conditions as well as pregnancy in which great stretch- 
ing of the abdominal walls occurs, such as in ascites, ovarian cysts, 
or extreme obesity. They are even seen in men occasionally. Their 
presence, although usually denoting a past pregnancy, cannot be 
taken as absolute evidence of it (Fig. 27). 

Pigmentation of the skin occui’S in the nipples and areolse, in 
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a line from the umbilicus to the pubes, the linea nigra, and on the 
face, especially about the forehead, sides of the nose and lips, the 
so-called chloasma uterinum. The amount of pigmentation varies in 
different individuals, being greatest in dark-haired women and least 
in blondes. The abdominal pigmentation and the nipple changes 
persist to a great extent in dark women after pregnancy is over. 

The umbilicus in the early weeks of pregnancy is drawn in and 
flattened, but later the umbilical cicatrix flattens out, becomes 
flush with the skin surface, or may even protrude. 

Body Weight. — The body weight increases during pregnancy 
quite apart from the increase in tlie weiglit of the uterus and of the 
fcntus. Fat is deposited in the subcutaneous tissues of the buttocks, 
thighs, and loins, and also in the connective tissue of the breasts. 

Urinary System. — In general the amount of urine passed is 
increased during pregnancy, chiefly because of the hydraomic con- 
dition of the blood, the increased blood -pressure, and tbe increased 
blood-supply to the kidneys. Since the mother has to excrete 
for the f<etus as well as for herself, it is only i-easonable to suppose 
that there would be an increase in the amount of urine excreted. 

Apart from the increased amount of urine there is usually fre- 
quency of micturition in the early weeks and the last weeks of 
pregnancy. This is commoidy explained on mechanical grounds. 
In the early weeks the enlarging uterus lies on the bladder, while 
in the later weeks pressure becomes extreme. Possibly, however, 
pressure is not the only cause. The urine may be of an irritating 
character owing to some unusual constituent, such as hyperacidity, 
increase of urates, or phosphates. Some weight is lent to this 
view by the fact that large doses of alkalies taken medicinally will 
generally relieve or prevent the frequency of micturition. 

The solid constituents of the urine are altered both quantita- 
tively and qualitatively, and although some of the alterations may 
be regarded as physiological, it is often difficult to draw the line 
where the physiological state ends and a pathological begins. It is 
a fact that a small amount of albumin is found in the urine of a 
small percentage of pregnant women, the actual number of cases per 
cent, varying considerably .^Jt is difficult to believe that such an 
albuminuria is physiological, and to be explained by the mechanical 
effects of pressure upon the renal vessels, or of the general increased 
intra-abdominal pressure. It is much more likely that all such 
cases of albuminuria arising during pregnancy are really examples 
of the “ pregnancy kidney,” and are to be explained on the grounds 
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of the presence of some toxic substance in the blood which damages 
the kidney. 

f'The most careful scrutiny must be made of any cases in which 
albuminuria is found, to be quite sure that there is no old kidney 
lesion, or that the albuminuria did not antedate the pregnancy. 
(See “ Albuminuria of Pregnancy” and “Toxaemia of Pregnancy.”) 
It is important also to remember that a small amount of albumin 
in the urine may be due to the admixture of vaginal secretion, con- 
sequently when any doubt exists a catheter specimen of urine 
should be obtained. 

Sugar is found in small quantities in the urine of many pregnant 
women. It is very often lactose, in some way associated with 
mammary activity, and therefore may be physiological. But if 
tlie variety of .sugar found is glucose, then the condition cannot 
be phy.siological, but must be either an alimentary glycosuria or 
a true diabete.s. 

With regard to the nitrogenous products found in the uidne, 
there is a general diminution in the total amount excreted during 
pregnancy. The amount decreases as pregnancy gets more ad- 
vanced. Thus urea, uric acid, ammonia compounds, kreatin and 
kreatinin are all diminished; but while the proportion of nitrogen 
excreted as urea remains noi'mal, that excreted as ammonia is rather 
increased. 

Inasmuch as this diminished nitrogenous output is found in all 
pregnant women, it ma}^ be regarded as physiological, and the 
amount lost may be assumed to be made use of in the growth of 
the foetus. Nevertheless in pathological states like albuminuria, 
eclampsia, and toxic conditions generally, the total nitrogen output 
is still more diminished, so that again the boundary line between 
a physiological and a pathological state is very hard to define. 

The amount of nitrogen excreted as urea towards the end of 
pregnancy practically never exceeds 1’5 per cent., and as long as 
this continues constant, the amount of uri?ic is normal, and there 
is no albuminuria, it must be looked upon as phy.siological. 

It has been stated by various writers that the amount of chloride 
excreted during pregnancy is increased, but some researches on the 
point show that the chloi ides are actually diminished. This would 
be expected, for most writers agree that the phosphates and sul- 
phates are diminished. 

^ The peculiar pellicle, known as kiestein, which forms on the 
surface of the urine in pregnancy, is found in other conditions as 
well, and may occur in the urine of men. It forms after the urine 
has been kept for several days, and is believed to be a product of 
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decomposition. It is composed of crystals of triple phosphates and 
bacterial masses. 

Nervous System. — That there is general increased irritability 
of the nervous system has long been noted in pregnancy. It is 
said to be shown by the ease with which reflex nervous disturbances 
are induced, and the morning sickness of pregnancy has been cited 
as one of these. It is, however, quite doubtful whether morning 
sickness is a purely reflex phenomenon. It is highly probable 
that it is really the result of some toxic substance circulating in the 
blood, producing vomiting because of the heightened irritability 
of the nerve centres. 

This condition of the nervous system shows itself more commonly 
by psychical changes. The temperament of the patient becomes 
altei'ed, generally in an unpleasant manner. She may become 
emotional, irritable, easily provoked to anger or despondenc 3 ^ 
There is nearh’ alwaj's a craving for food, sometimes taking a 
morbid turn, hence the “ longings ” after unusual articles of food 
which have l)een described. Hysteria is not uncommon, and 
neuralgias of the face become troublesome, especially if any carious 
teeth are present. Sleeplessness sometimes occurs, but its caiisation 
is often difficult to assign, because there are so many sources of 
discomfort in pregnancy which alone may cause sleeplessness with- 
out any alteration in the central nervous S 3 ^stem. 

On the other hand, some pregnant women alter for the better 
in their mental attitude. They feel mentally and ph^^sically stronger, 
become more cheerful, less exacting, and altogether have a sense 
of well-being. Unfortunately, these happy people are in the 
minority. 

Alimentary Tract. — The morning sickness, which as a rule 
begins at about the end of the sixth week of gestation and lasts 
on an average for two months, is one of the commonest and most 
regular of the manifestations of pregnancy." It is not strictly due 
to any actual change in the stomach, but depends upon the increased 
irritability of the nervous system, and is probably started by the 
circulation of some toxic substance in the blood. In this sense it 
is strictly pathological, but as it occurs so frequently, no matter 
how many pregnancies have occurred, it is commonly looked upon 
as physiological. 

Morning sickness generally shows itself by the patient retching 
immediately she gets out of bed in the morning, and, as a rule, 
a little bile-stained mucus is vomited. After this, in a normal 
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case, the patient has no more nausea for the rest of the day. In 
many women, however, nausea occurs at intervals during the day, 
and more mucus is vomited. As long as food is not actually 
vomited the condition is of no importance. When food is vomited 
the condition becomes truly pathological, and must be classed as 
excessive vomiting of pregnancy. 

It is curious that some women never vomit at all or experience 
any nausea, and although it may only be a coincidence, yet this 
absence of nausea not infrequently occurs in v^omen who do not 
know or realize that they are pregnant. And this sometimes is 
the case even when they have experienced the usual nausea in a 
previous pregnancy. This fact rather bears out the view of the 
nervous origin of vomiting, and lends some support to the theory 
that many cases of excessive vomiting are due to hysteria. The 
women who never at any time experience navisea in pregnancy 
form a very small group of patients indeed. Dyspciisia and flatu- 
lence are very common and do not necessarily occur towards 
the end of pregnancy only, when pressure upon the stomach and 
partial obstruction to the intestines might be expected to bti causal 
agents. Sometimes intestinal or gastric distension occurs very 
early in pregnancy and causes a feeling of alxlominal enlargement, 
which may give a false idea of the stage to which jjregnancy has 
advanced. 

As a rule the appetite is good ; more food is required to suj^ply 
the foetus and growing uterus, and to store up fat in various parts 
of the body. Thus a greater strain is thrown on the digestive 
organs, whicli they may not be equal to meeting. Often, too, there 
is a craving for indigestible articles of food, which l)eing freely 
indulged, naturally causes digestive disturbances. 

Constipation is common in pregnancy just as it is in women at 
all times, but there is no real reason for believing that it is made 
worse by pregnancy. 

Haemorrhoids arise very frequently, just as varicose veins of 
the legs and vulva occur so commonly in pregnancy. Tliey ai-e 
not necessarily associated with constipation, but are made worse 
by it. They are caused by pressure upon the rectal veins, or pelvic 
veins in general, by the growing uterus. 

Although haemorrhoids may be very troublesome and give rise 
to great discomfort, they usually disappear after delivery. 

Thyroid. — It is a common belief that the thyroid gland enlarges 
during pregnancy, but it is a belief which it is difficult to prove. 
Minor degrees of enlargement of the thyroid are not easily detected, 
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especially if the condition of the thyroid previous to pregnancy is 
not known. The supposition is that an increased supply of the 
thyroid secretion is necessary to healthy metabolism during preg- 
nancy. It is also believed by some authorities that a deficiency 
of thyroid secretion leads to a toxsemic condition and predisposes to 
eclampsia.y0 Although this theory is fascinating, and is to some 
extent corroborated by the good effect of administering thyroid 
gland substance in pre-eclamptic conditions, yet it cannot be con- 
sidered to have been absolutely proved. 



CHAPTER V 


THE DURATION OF PREGNANCY 

The average duration of utero-gestation is 273 days, calculated 
from cases in which it has been known that a single coitus only lias 
taken place. Although this figure has been closely confirmed by 
different observers, it cannot be taken to represent the actual 
period of utero-gestation in tlie human Ix-ing, but only the numbei' 
of days wliich elapse from the time of a single fertile coitus until 
the time of delivery. It does not help us to know the actual date 
of fertilization of the ovum or the time of conception. 

It is well known that spermatozoa will live under favourable 
conditions outside the Ixtdy for about 10 days, and inside the body 
under the most favourable conditions for alxiut 18 to 21 days. 
Thus it is theoretically possible for fertilization to occur at least 
a fortnight after a single coitus has taken place. It is more than 
probable, however, that conception occurs on an average wdthin 
4 days after a known single coitus. 

0 The possibility of pregnancy being prolonged beyond 273 days 
is admitted by all observei-s, and numbers of cases are known in 
which apparently the period of utero-gestation w^as prolonged to 
308 days, or more, the two best-known instances being to 313 days 
recorded by Sir J. Y. Simp.son, and to 308 days by Prof. A. R. 
Simpson. These, it will be noted, represent roughly eleven periods 
of four weeks (308 days, to be exact). These cases were calculated 
not exactly from a single coitus, but from the death or departure 
of the husband. 

The possibility of pregnancy being prolonged to 300 days or 
more is of great medico-legal interest, because the legitimacy of 
a child may depend upon it. In England and the United States 
of America no fixed jieriod of utero-gestation is laid down by law ; 
in Scotland, France, and Austria a limit of 300 days is allowed. 
Three hundred days counted from the first day of the last natural 
menstrual period represents on an average 23 days’ prolungai^n 
of the period of utero-gestation, and obviously may be explained 
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on purely physiological grounds. If spermatozoa can live for three 
weeks in the genital tract, it follows that fertilization may be delayed 
(theoretically at least) for that period after coitus. Consequently 
a child born 300 days after the first day of a menstrual period, may 
not have been conceived until three weeks later, and therefore 
is not really an example of prolongation of the period of utero- 
gestation. 

On the other hand, clinical evidence is not wanting to show that 
real pi’olongation of the period of utero-gestation does occur. The 
best evidence of this is an abnormal length and weight of the infant, 
the former being the more important indication. There is now 
a volume of evidence which proves conclusively that when preg- 
nancy, is prolonged (reckoned from the date of the last natural 
menstrual period) the cliild is always above the average weight 
and size. These are known as “ post-mature ” infants, and are of 
very considerable clinical importance, apart from the physiological 
interest of prolonged utero-gestation. 

The abnormal size and unusual hardness of the heads of these 
infants lead to difficult labour, and some of them perish during 
delivery on this account. A more serious danger, however, is the 
possibility of the infant dying before labour begins or during the 
first stage of labour. Cases like this have been reported so often 
now, that it must be believed that the vitality of the infant suffers 
through being retained too long in uiero, although there is evidence 
(from its weight) that its nutrition does not suffer. The onset of 
uterine contractions, possibly by cutting off the blood-supply momen- 
tarily, leads to the death of tlio infant whose vitality is impaired. 

olt is also possible that some toxic placental substance is developed 
in abnormal amounts, and may bring about the death or at least 
deficient vitality in a post-mature infant. 

The deduction from this, however, is certain, namely, that when 
a calculation j)oints to undue prolongation of the period of utero- 
gestation, induction of labour should be 2 ^&rformed in the interests 
of the child. 

Calculation of the Date of Delivery. — Seeing that there is no 
means of knowing the actual time at which conception occurs, it 
is usual to calculate the period of utero-gestation from the last 
natural menstrual period. This method has been adopted because 
the most fertile period is certainly that which immediately follows 
menstruation. The first day of menstruation is the date most 
conMnphly remembered or noted, and so a calculation is usually made 
from that day. Allowing four days as an average for menstruation 
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and three more days before conception occurs, the simplest plan 
to calculate the expected date of delivery, is to count forward nine 
calendar months or backward three calendar months from the first 
day of the last menstrual period and add seven days. This simple 
method is practically correct, and gives an average of 280 days 
from the first day of a menstrual period all the year round. 

When the date is found, there still may be a considerable error, 
because conception may not have occurred within the few days 
succeeding menstruation. If conception, for instance, occurred just 
before the first missed menstrual period, then the date of delivery 
might be about three weeks later than the calculated date, without 
any real prolongation of pregnancy. 

One of the difficulties which frequently arises, is that of attempt- 
ing to find the probable date of delivery, when the date of the last 
menstrual period is not known, or when conception has occurred 
during a period of amenoi'rhcjea {e,g, lactation). Discrepancies also 
arise because the patient has made a mistake in the supposed date 
of the last period. In all such cases attempts have to be made by 
estimating the duration of pregnancy to date, by the height to 
which the uterus rises out of the pelvis. Ellice Macdonald’s method 
of measuring the height of the fundus uteri above the pubes and 
the calculation to be made from it, already mentioned in a previous 
paragraph, is certainly of some value. It may be remembered 
shortly thus : the height of the fundus above the pubes in centi- 
metres divided by 3*5 equals the number of lunar months which 
have elapsed since conception. 

The date of quickening may be of some assistance in checking 
figures arrived at, but it is so variable that it is not of much prac- 
tical value. At its earliest quickening occurs at the 16th week, 
but for practical purposes it is better to put it a little later, say 
the 17th week. If the date of quickening appears to confirm what 
has already been determined by abdominal measurement to be the 
duration of pregnancy, then the calculated date of delivery may 
be looked forward to with some confidence. If, however, there is 
a wide discrepancy between the date of quickening and the estimated 
duration of pregnancy to date, the latter is the only figure which 
can be taken into account. 

c\ Attempts have been made to measure the length of the foetus 
%n utero by callipers, and from it to calculate the duration of preg- 
nancy. These measurements, although widely quoted by authors, 
are not really of as much practical value as those made by Ellice 
Macdonald’s method. Clearly, measurement of the foetus in utero 
can only mean the measurement from the vertex to tfee breech, 
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and must vary much with the weight of the child and the degree 
of flexion in utero. 

The Effects of a Past Pregnancy. — It is sometimes of im- 
portance to be able to recognize the effects of a past pregnancy 
from a medico-legal point of view. This may be required just 
after abortion or full-time delivery, or it may ba rendered neces- 
sary at a much later date. The signs of a recent delivery are 
always clear, but those of an abortion may not be, and further, 
a full-time delivery leaves marks on the patient which are indelible, 
for all time, while an abortion may leave no sign at all. 

The signs of a recent delivery, say within a week or two, are 
general and local. 

The general signs comprise breast changes and skin changes. 
The breasts will be full and contain milk, and may show striae from 
skin-stretching. The abdominal wall will be lax, the skin pig- 
mented, and striae gravidarum present. The latter will have lost 
their pink or pigmented appearance, and have becoirie white and 
cicatricial. 

The local signs are in the body of the uterus, cervix, vagina and 
vulva. The uterus will be enlarged, the size depending upon the 
time which has elapsed since delivery, and uterine contractions may 
be felt. The cervix will be soft and somewhat patulous, probably 
admitting the finger even after a week. There may be recent lace- 
rations in the cervix, often bilateral, but usually left-sided if single. 
Inspection of the cervix will show these, and will reveal a reddened, 
congested appearance of the cervix in general. Secretion will be 
seen issuing from the cervical canal. 

The vaginal walls will be relaxed and thrown into folds, while 
the normal rugae are smoothed out, and on inspection through a 
speculum may present minute tears and small haemorrhages. The 
hymen will show deep lacerations extending through its whole 
thickness, the remnants being swollen and congested. 

The fourchette will be torn through in a vertical direction as 
a rule, and there may be more or less laceration of the perineum 
and lower part of the vagina. The presence of these lacerations 
is the most convincing of all evidence that a recent full-time delivery 
has occurred. 

There may be small lacerations of the vulval skin, sometimes at 
the anterior part round about the meatus urinarius. Any lacera- 
tions present will be in a granulating condition or almost healed 
according to the time which has elapsed. 

The v^a^nal discharge will be more or less blood-stained and 
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copious in character, according to the degree of involution which 
has occurred. 

It is much more difficult to say with any degree of certainty 
that a woman has recently aborted. Even at the end of a week 
after an abortion there may be very little to be found, locally or 
generally, which could be ^worn to as signs of a recent pregnancy. 
Naturally the more early the abortion, the less likely would it be to 
leave any positive evidence of its recent occurrence. There would 
probably be no lacerations or injuries either of the cervix, vagina 
or vulva. The discharge may have ceased, and the parts may 
not be congested. 

The uterus would certainly be enlarged, but it is impossible to sa^^ 
definitely that a slight enlargement of the uterus is due to a recent 
abortion. It might have been due to a long past pregnancy. So 
that unless the patient was .seen and examined within a day or two 
of an early abortion, it is hardly likely that any positive signs 
would be present. 

Signs of a Past Pregnancy and Delivery near Full Time. — 

The general signs are mammary and abdominal. The breasts are 
usually rather fiabby and apt to be pendulous, the nipples promi- 
nent, the areola well marked, and even remnants of a pigmented 
area representing a secondary areola may be seen. All these appear- 
ances are apt to be much modified if tlie woman has not suckled 
a child, and the pigmentary signs may be entirely wanting in a fair- 
haired woman. 

The abdominal walls are always somewliat relaxed and more 
prominent, but it must be remembered that chronic constipation 
and flatulent distension of the bowels may produce a prominent 
abdomen. Striae gravidarum persist indefinitely in the form of white 
silvery streaks, the lineae albicantes ; occasional!}^, however, they 
are quite absent, for instance in ca.ses in which premature delivery 
has occurred, and even after full-time labour. Also it must not 
be forgotten that these marks may be the result of simple obesity 
(even occurring in men), and may result from any abdominal dis- 
tension by ascites or tumours. In the latter case possibly an 
abdominal scar may be present, showing that an operation had been 
performed. 

Locally the uterus is permanently enlarged, but the amount 
of enlargement is so slight that it cannot be distinguished from 
that which is due to chronic metritis. 

The cervix is enlarged and the os uteri is altered in shape. In- 
stead of a circular or oval opening it is almost always converted 
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into a transverse slit. It may show notches, the result of lacera- 
tion, left-sided and unilateral, bilateral or starred. It must be remem- 
bered that notches in the eervix may be the result of a former 
operation for sterility or dysmenorrhoea. 

The vaginal walls are smooth and have lost their natural rug;e. 
The hymen shows the scars of deep lacerations, extending through 
its whole thickness and leaving small knobs and protuberances, 
the caruncuhn myrtiformes. Coitus, apart from delivery, injures the 
hymen, but the lacerations made by it are superficial and do not 
completely break it up. The hymen may be dilated only as a 
result of coitus, without any laceration at all. The fourchette 
is always torn in a full-time delivery, and the fossa navicularis is 
fiattcned out, ceasing to exist as a distinct hollow. A scar in the 
perineum and general relaxation of tlie vaginal outlet are very 
suggestive signs of delivery. 

A past abortion in the early weeks of piegnancy (piite counnonly 
leaves no signs at all, and from what has already been said, if it is 
not easy to recognize the signs of a recent abortion, it will be practi- 
cally^ iinpo-ssibh; to recognize any of a long-past abortion. 

Signs of Virginity. — It sometimes happens that an opinion has 
to be given as to the virginity or otherwise of a woman. This may 
1)6 a matter of e.Ktreme simplicity or may be absolutely impossible 
to decide. For instance, if on vulval examination it is seen that 
the, hymen is absolutely intact, that it only admits the finger-tip, 
and has a sharp edge which firmly encircles the finger, it is clear 
that no penetration of anything larger than the finger-tip can have 
occurred, and a definite opinion can bo given that the patient is 
virgo Intacta. If, however, the hymen easily admits one or two 
fingers, this is not an absolute proof that sexual connection has 
occurred. If the hymen is notched in several places, is lax and 
dilated, and one or two fingers pass in easily without the patient 
flinching, experiencing pain, or making any comment, it is highly 
probable that coitus has occurred. 

It must not bo forgotten that pregnancy may occur although 
no penetration has taken place. 

It must be remembered, however, that the hymen may be dilated 
and even notched in this way merely by the passage of a finger 
during an examination, that the patient may have had an operation 
or examination in which a speculum was used, and that even the 
constant passage of a douche nozzle may produce the same effect. 
All that can be said, therefore, in such a case is that something has 
been passed through the hymen sufficient to stretch or notch it, 

F 
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but it does not follow tliat these appearances are the result of sexual 
connection. 

The si^ns of a recent first coitus may be more positive. There 
may be recent unhealed lacerations of the hymen, the ])arts may 
be reddened and swollen, and may also be acutely sensitive. In 
the case of a recent attem[)t at ra[)e it is usual to look for the presence 
of spermatozoa in the vagina, or on the clothing of the woman 
or child. A dried stain on a f^arimnit may show tlm ])r(!S(nice, of 
spermatozoa quite unmistakably when examined by ju-ojmu' m('thods. 



CHAPTER VI 


THi: DIAGNOSIS OF PKFXiNANCY 

Thk recognition of the [)resence of pregnancy is often a matter of 
considerable diliiculty, at all events in the eai‘ly weeks wlien posi- 
tive signs arc wanting. Nc^vertlieless it is often of importance for 
social reasons or to distingiiisli soim^ j^elvic h‘sion fi*om a possible 
pr('gnancy. 

It must l)t? clearly un(lerstoo<l that the diagnosis of pregnancy, 
b(dore ])Ositive signs are present, such as the recognition of the 
tVetal lieart or f(etal parts, <lepends xipon a symptom-complex rather 
than upon any one sign. It is the combination of several signs 
and symptoms which makes the diagnosis of early pregnancy 
])ossible. The symptoms and sigirs of pregnancy ai*e best discussed 
in the order in which thev occur. 

Amenorrhoea. — Amenorrluea is the earliest sign of pregnancy 
an<l is of great importance, particularly in the case of women in 
whom MK^nstruation was })i-eviously (jiiite regular. The sudden 
cessation of tlu^ monthly peilods is a very significant sign, and the 
presimiption in a healthy ivoman tvho was previously quite regular 
is that concejjtion has occurred. Naturally it is not of the same 
impoidance in a woman whose periods have been iiregular or who 
has occasionally missed a period for some ])athological reason. It 
must not be forgotten, however, that pregnancy has bcien known to 
occur — 

1 . Before menstruation has Ix^gun, 

2. After the menopause, 

8. In the absence of menstruation due to illness or lactation, 
this latter being a comparatively common occurrence. 

On the other hand, it has long been believed that one, two or 
three menstrual periods may occur after conception has taken place. 
This is at least theoretically possible as far as the uterus is con- 
cerned, because there is a potential surface of endometrium from 
which menstrual blood might flow, up to the time when the 
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decidua vera and capsularls adliere to one another, alxuit the 
12th week. 

It is an undisputed fact that a pregnant woman may have 
bleedings from the uterus, and such cases are extremel 3 ' common. 
If, however, a careful scrutiny of these bleedings is made, it will 
be found that they have neither the regular periodicity of menstru- 
ation, nor is the quantity" of the blood lost the same. In fact, the 
bleedings in all these cases represent threatened abortion and not 
menstruation. It is an axiom to assume that a pregnant w'oman 
may bleed but does not menstruate except in rare Ciises of double 
titerus. A woman who is pregnant cannot menstruate. 

When amenorrhcea is the only .synn)tom complained of, a care- 
ful examination of the patient must be made to exclude all the 
pathological causes of amenorrlui'a, if the signs of })regnancy ai'C 
not incoubsstaldo. 

Breast Signs. — In the first four weeks the breasts commonly 
begin to show some fullness. Tenderness of the breasts is a very 
early symptom, but as a rule positive breast changes do not begin 
until the third four weeks. It must not be overlooked that tender- 
ness of the breasts is not uncommon during menstruation, ljut does 
not occur in amenorrhcea apart from pregnancy. 

Morning Sickness. — Morning sickness commonly begins about 
the sixth Aveek, and lasts for two months on an average. Ih’Cig- 
nancy, however, is not the only cause of morning sickness. It may 
be a sign of alcoholism, dyspep.sia, or cirrhosis of the liver. 

Enlargement of the Uterus. — Enlargement of the uterus on 
bimanual examination cu.n usually be appreciated in the second 
four weeks, but this naturally depends to some extent on the 
toleration of the patient, the thickne.ss of the ab lominal wall, and 
the expertness of the examiner (.see p. 43). 

Hegar’s Sign. — It is particularly from the bth to the 10th we(;k 
of pregnancy that Hegar’s sign of pregnancy is found. This important 
sign depends ujx)n two factors, namely, that at this period the 
ovum usually occupies only the upper part of the body of the uterus, 
and also that the lower part of the body of the uterus is markedly 
softened. Hegar’s sign may be deBned as the varying consistence 
of the fundus, lower uterine segment, and cervix in the pregnant 
uterus from the Gth to the \Gth week as estimated l)y a bimanual 
examination. 




28 . — Hegak’s Siqs op Pregnancy. 

The upper part of the body of the uterus is globular and elastic, and the lower 
part is empty, almost allowing the fingers to meet. Compare with the next figure. 

sign, and not merely the softening of the lower segment, as is so 
often stated. Tlie softening of the lower uterine segment is occa- 
sionally felt in cases of subinvolution of the xiterus, and the un- 
practised hands might be deceived by it. But the subinvoluted 
utei'us never gives the full Hegar’s sign with its three character- 
istics, so that when these are really present they mean pregnancy 
and nothing else (Figs. 28 and 29). 

The third four weeks are characterized by the establishment of 
well-marked breast changes, and pigmentation of the areola begins 
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Ilegar’s sign is (elicited by placing one or two lingers in the 
vagina in front of the cervix, and then, with the other hand de- 
pressing the abdominal • wall, palpating the uterus bimanually. 
'I''lie upper part of the body of the uterus is globular and elastic, 
tlie lower segment is so soft that it feels almost as if the fingers of 
the two liands can be made to meet tbrough it, while the cervix 
itself is as yet unsoftened. These three b'atures constitute Hegar’s 
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Fig. 29. — Bimanual Examination op the Subinvoluted Uteeu3. 

The upper part is not globular, and the lower part is not unduly soft. 

Coloration of the Cervix and Vaginal Walls. — Tlii.s appears at 
about 12 weeks. Beginning a little earlier in the cervix it gradu- 
ally spreads down to the vaginal entrance. It is very \ai ial)Ie 
both in extent and in the time that it becomes obvious at the vulva. 
It is due to venous congestion, and is a blui.sh-purple colour, con- 
trasting clearly with the normal colour ol the vaginal walls. This 
coloration is more likely to be caused by pregnancy than anything 
else, but it has occasionally been seen in quite typical form, in con- 
junction with fibroid tumours of the uterus and witli ovanan cysts, 
and even with a distendeil bladder. 


at the end of this jjcriod. It is olivious, however, as early as this 
only in brunettes ; in fair women pigmentation may be much less 
obvious and occurs at a later date. A secretion can be sqiieezed 
from the nipples at tliis time as a rule. It is at this period an 
opalescent fluid without the thick creamy character which it has 
towards the end of pregnancy. 
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Quickening. — Quickening* occurs iis a rule at tlie end ol* the 
] 7tli week. This means the first time that the mother is able 
to appreciate fcetal movements. It does not mean the first foetal 
movements. It is very characteristic and usually feels like a 
sliai’p tap on tlie uterine wall from within. It has been known to 
produce emotional disturbance and even faintness in some women. 

It is sometimes simulated by otlier conditions besides preg- 
nancy, thus flatulence and peristaltic movements of the intestines 
are sometimes thought to represent iVetal movements l)y women 
who fancy themselves pn^gnant or wisli to be pi-egnant. It is a 
pi'ominent symptom of pseudocyesis. True hetal movenuuits can 
l>e felt by the hand placed on the uterus at this time. 

Uterine Souffle. — The uterine souffle is a musical or blowing 
murmur heard with the stethoscope over the sides of the uterus. 
It usually can be made out as early as the 16th week, but it 
is not always present, and may not even be heard at any period 
of ])regnancy. The souffle is synchronous witli the motlier’s pulse, 
and is believed to be [)roduced in the uterine arteries as the blood 
flows througli the sliglitly narrowcsl part where the vessels enter 
the ut(‘i*ine muscle. It is believed to be produced in the same way 
as murmurs in valvular diseases of tlie heart, on the veine fluide ’’ 
theoiy. 

Tlie uterine souffle is not absolutely patliognomonic of pregnancy, 
as it has been lieard in some cases of fibroid tumours of the uterus. 
It is sometimes heard better on one side of the uterus, often the 
left, because that side of the uterus approaclies nearer to the ab- 
dominal wall. It can usually be heard after labour, even aftei* the 
expulsion of tlie placenta. 

Foetal Heart. — The sounds made by tlie IVetal lieai*t-beat can 
rarely be heard liefore the 18th week, and not often then. The 
sounds are much tlie same as those of the adult lieart, having 
a double character, liut of course faintei*. They are commonly 
said to resemble the ticking of a watcli under a pillow. Tlie rate 
of tlie fintal lieart is roughly double that of the mother’s pulse, 
but varies considerably. It is commonly from 120 to 160 beats 
per minute, and it is believed that larger cliildren have a lower 
rate of beat, and hence that males have a lower rate than 
females. 

An attempt has been made to try and diagnose the sex of the 
fcntus from the rate of its lieart-beat, the idea being that a persis- 
tently low rate indicates a male, while a high rate means a female. 
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Seeing, however, the gi'eat variatiuns wliich can nonnally occur, 
this attempt at sex-diagnosis is ol'ten quite fallacious. 

In the early weeks the foetal heart is most often heard in the 
centre of the abdomen below the umbilicus, i.e. near the fundua 
In the later weeks in vertex presentations it is heard 1»st al)Out 
one-tliird of the distance along a line from the umlnlicus to the 
anterior superior spine of the ilium. 

In breech presentations it is best heard above the umbilicus on 
the upward prolongation of this line on either side. It is heard 
above the umbilicus in bi-eech cases because the breech does not 
enter the pelvic brim before labour begins, and coJisequently the 
fijctus lies higher up in the abdomen as a whole. 

In listening for the foetal heart, it is said that an old-fashioned 
single stethoscope is better than the modern binaiiral instrument, 
but individual observers have their own preference. It is essential, 
however, that the pressure of the stethoscope on the abdominal 
wall should lx; varied ; some foetal heart sounds being lx;st heard 
with light, others with firm pressure on the alxlominal skin. The 
rapid rate, different from that of the mother’s pulse, is the best 
indication that a double sound heard is the f«;tal heai’t. 

Ballottement. — From the en<l of the Ibtli week onward until 
about the 80th week, the sign which is known as liallottement 
can be elicited. This sign depends upon the fact that during 
the middle period of pregnancy the fcetus is floating in a 
relatively large amount of liquor amnii. It may be elicited by 
vaginal examination, when it is spoken of as internal ballottement, 
or by alxlominal examination alone — external ballottement. In 
either case ballottement is the sensation imparted to the examining 
fingers, when the fa;tus is jerked upwards by them and then falls 
back upon tliem. 

Internal ballottement is felt by placing one or two fingers in 
the vagina with the patient lying on her back. The fa;tal head 
is felt through the anterior vaginal fornix. It is then pushed up- 
wards with a jerking movement, and can be felt to fall back on the 
finger with a distinct tap. 

External ballottement is elicited by placing the patient on one 
side, with the hands spread out over the abdomen, one above and 
one below. The lower hand jerks the foetus upwards and recog- 
nizes the impact as it falls back. 

After the 30th week there is rarely sufficient liquor amnii 
for the foetus to float freely. However, the foetal head can be 
“ballotted” quite late in pregnancy, when it lies above the brim 
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or aiiywlioro l»ut actually iii tlir brim of the pelvis. At tlui fuiidas, 
for instance, in brcccli eases, the head can be grasped between the 
tw'O hands and “ ballotted ” between them. No other part of the 
fadns can be .servcsl in this manner, b('ca\is(; the lu‘a<l is the oidy 
part which moves freely on the trunk. 

Stirrage.— T 1 lis 18 the name to the, peculiar sound whicli 

is heard with tlie stetlioscope, <lue to th(^ movennuits of tlie fodus. 
It can soimdiines be didected at tbo l Otb week. 

Uterine Contractions. — Itliytlimii'al painless (contractions occur 
throughout pregnancy, and can appreciated by placing the hand 
Hat on the uterus. Althougli they occur even in the first tew weeds 
they are not (easily recognized until the uterus lias risen abov(i 
the pelvic brim. At the Ifith weed the utcuus can (^asily lie 
graspcMl from the abdomen and a contraction may be recognized as 
a hardening of the uterus, lasting a tew si^conds and tlum passing off. 
Sometimes the contracticins are partial, and so produce a distorted 
contour of the uterus. Sonndime^s the intervals between the con- 
tractions are very prolonged, so that some patience is riMiuired bcdVin* 
this sign can Ixi felt. It is, however, a very important positive 
sign, and although it cannot bci said to bt^ absolutidy pathognomic 
of prc^gnancy it is vmy neaidy so. It is occasionally felt in filiroid 
tumours of the uterus. 

Pulsation in the Vessels. — Pulsation in the vessels at the vaginal 
roof can often be made out earlier than the l()th weid, but about 
tliat time it becomes markis]. It is simply due to (Milarg(*ment of 
the uterine art(‘ri(\s and tlieir vaginal branches. 

Secondary Areola. — This exbmsion of the pigmentatiejn of tlu^ 
nipph^ ar(‘ola to the surrounding skin of tlu‘ -breast occurs at the 
(Sid of the 20th wetd as a rule. It has alivady been described, 
also the swollen sebaceous glands, Montgomery’s follicles, which 
are well marke<l on the areola liy this time. 

Softening of the Vaginal Portion of the Cervix. — This, which 
begins at an earlier period, is usually well markiKl liy tln^ 20th 
week. It vari(3S in different women in the time at which it is 
W(dl marked, but at the 20th wind it is very obvious and is an 
important sign of pregnancy. 

Linea Nigra. ^ — This pigmentation, wliicli has alivady been 
mentioned, is usually prescuit by the 20th week, at all (Events 
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in dark-coiiiplexioiied wouien. It very soon, liowever, becomes 
much more obvious, and by the 24th week is well marked. 

Cutaneous Striae. — Striae gravidarum begin to appear at tlie 
24tli week and increase in size and multiply as pn^gnancy advances. 

Funic Souffle. — The funic souffle is a sign which is but seldom 
lieard. It is a soft blowing murmur, synclironous witli the fodal 
heart. It is said to be heard with the stethoscope, onl^" wlnni 
pressure can be made with tl)e “chest-[)iece ” dii*ectly upon the 
cord, or when tlie cord is wouml ratlier tightly I'ound the body of 
the fcetus. It is believed to depend upon a ‘‘ veine iluide'’ ])ro- 
duced at some constricted paid of the cord. 

ClIRONOLOrjlCAL OUDER OF THE SlOXS AXI) SVMPTOMS OF 

PllEONANCV 

First four weeks. — Amenorrlio^a and some discomfort in the 
breasts. 

Second four weeks. — Amenorrluea, morningsickm^ss, Ili^gar’ssign, 
commencing pigmentation of the nipple areola. 

Third four weeks, — Amenorrha^a,morningsickn(‘Ss,ut(uais reaches 
pelvic brim, pigmentation of tlie areola, seci*etion can l)e S()ue(^zed 
from breasts, softening of cervix, coloration of cervix and 
vagina. 

Fourth, four weeks. — Amenonduxia, morning sickness disappearing, 
uterus halfway between pubes and umbilicus, pigmentation of 
areola, Montgomery’s follicles, quickening, uterine souffle, ballotte- 
ment, softening of the cervix, coloration of tlie vagina. 

Fifth four weeks. — All the signs and symptoms mentioned 
under fourth four weeks ; also the betal heart sounds, secondary 
areola, uterine contractions, uterus nearly to umbilicus. 

Sixth four weeks. — All the above, uterus Just above the um- 
bilicus, striae, linea nigra. 

Seventh four weeks. — Uterus reaches one-third of the distance 
between the umbilicus and the ensifonn cartilage. All the posi- 
tive signs, f(Btal heart, fcntal movements, uterimi contractions well 
marked. 

Eighth four weeks. — Uterus reaches almost to the ensifonn 
cartilage. Possibly the funic souffle. 

Ninth four weeks, — Uterus reaches the ensifonn cartilage. 

Tenth four weeks. — Uterus sinks again to alx)ut the position 
it had reached at the eighth four weeks. 
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THE DIFFERENTIAL DIAGNOSIS OF PREGNANCY 

From the foregoing it is clear that there must be several abdo- 
minal conditions in which tumours are concerned, wliich may be 
mistaken for pregnancy or vice versa. Tlxe distinction between the 
pregnant utei-us and tlie various tumours rising out of tlie pelvis 
is often a matter of extreme importance, in view of tlie necessary 
treatment. Naturally the difficulties in diagnosis arise chiefly in 
the first 24 weeks, when the positive and conclusiv(^ signs cannot 
usually be detected. If a hxxtal heart is heard and fmtal parts are 
felt, cleaiiy no other signs or sym])toms are necessary, the patient 
must be })regnant. In the absence of these it cannot be too strongly 
insist(Ml, tliat the establishment of the presence of pregnancy depends 
upon several symptoms and signs occuri'ing together and forming 
a symptom-complex, such as cannot occur with otlier pelvic or 
abdominal tumours. It therefore follows that tlie diagnosis of 
pregnancy cannot be made on finding one or more symptoms and 
signs without others equally essential. 4dius pregnancy cannot be 
diagnosed on the presence of amenorrluxia alone, or even on amenor- 
liuea with an obvious abdominal tumour, foi* such a coTiibination 
of two main signs might be found with an o\ arian cyst. On the 
other liand, amenorrhoea, morning sickness, and abdominal tumour, 
breast clianges and vaginal coloration combined, practically always 
mean that pregnancy is present, even though no positive signs 
like fcetal movements or tlie fcetal heart can be establislied. 

Suppose, however, that the patient has a tumour reaching only 
to the umbilicus, the common question which arises is whether 
tlie tumour is a pregnant uterus, an ovarian cyst, or a uterine fibroid. 
It is astonishing how often mistakes are made between these three, 
and how often the abdomen is opened on a mistaken diagnosis 
and a pregnant uterus found. This mistake cannot occur if the 
above-mentioned rules as to a symptom-complex are borne in 
mind. 

Tlie chief cause of such mistakes in diagnosis is tlie want of a 
routine examination. Mistakes are m 9 st common in first pregnancies, 
in which a routine examination would have revealed marked changes 
in the breasts which would at once suggest pregnancy. Another 
factor in the formation of a mistaken opinion is the common fallacy 
that ovarian cysts often cause amenorrhoea. 

A definite diagnosis of pregnancy should not be made unless one 
of the absolute signs of pregnancy is found, viz, internal and ex- 
ternal ballottement, palpation of the foetus, foetal movements, and 
foetal heart sounds. If the medical attendant has strong suspicion of 
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tlic presence of pregnancy, ))ecause of the history and the signs and 
symptoms, but yet cannot be sure of any one of the absolute signs, 
he should explain his jx)sition to the patient, and ask her to come to 
him again in a few weeks. A patient will nearly always understand, 
and give him credit for being a careful man who is not given to rasli 
diagnosis, but will on the other hand resent a wrong diagnosis which 
probably puts her to unnecessary trouble and expense and may make 
her a laughing-stock to her friends. 

An ovarian cyst, wluui single, is very seldom associatisl with 
amenorrhcea. It is only double ovaiian tumours with complete 
destruction of ovarian tissue which cause amenorrhcea. Also 
ovarian tumours rarely cause breast changes of the pigmentary 
type, though it must not be forgotten that if the patient lias had 
a child the areola may remain pigmented to some extent, and there 
may even be fluid in the breasts. Also there would be no mcrning 
sickness, no vaginal coloration, no softening of the cervix, no uterine 
souffle, and of course no positive signs. 

It is also most unusual to be able to elicit fluctuation or a thrill 
in a pregnant uterus (except in liydramnios), while these two signs 
are the rule in ovarian cysts. Uterine contractions, too, would 
naturally never be found in ovarian cysts. Very often a careful 
bimanual examination will reveal the small unaltered uterus, 
separable from the main tumoiii*. 

Uterine fibroids when soft produce much the same boggy con- 
sistence as a pregnant uterus, but sliould neve]* be mistaken for it 
They are far more commonly associated with menorrhagia, but 
failing that, always with normal menstruation, not amenorrhoea. 
They produce no breast changes, no vaginal coloration, no morning 
sickness, an<l again no positive signs. They may cause a uterine 
souffle, but tins is vei’y rare. A patient with a fibroid men- 
struates regularly, and if the axiom lx? remembered, that a 
pregnant woman may Weed but does not menstruate, diagnostic 
mistakes ai*e unlikely to occui*. 

Pregnancy associated with an Ovarian Cyst or Uterine Fibroid. 

— Far greater difficulties arise when pregnancy is complicated by 
the presence of an ovarian cyst, or a patient who already has a 
uterine fibroid becomes pregnant. 

In the case of pregnancy plus an ovarian cyst, the symptom-com- 
plex of pregnancy will be present and unaltered. There will, how- 
ever, be two tumours found in the abdomen, and unless the time 
has arrived when the positive signs of pregnancy are present, there 
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may be some difficulty in saying which tumour is the pregnant 
uterus and which is the ovarian cyst. In any case there sliould 
be no difficulty in saying that the patient is pregnant, but the 
nature of the additional tumour may be obscure. It is only likely 
to be an ovarian cyst or a fibroid, though naturally there are other 
abdominal tumours which might complicate pregnancy, such as 
hydronephrosis, pancreatic cyst, malignant growth of the bowel, 
and growths of the sacrum or os innominatum. These tumours 
will have characters of their own which need not be gone into here. 

Pregnancy complicated by one or more uterine fibroids may 
present great difficulties in diagnosis unless the patient was known 
to have fibroids before. In the latter case the sudden cessation 
oi imuistruation and the progressive signs of pregnancy make the 
diagnosis clear enough. Tlie most difficult case is that in whicli 
tliere is one large fil)roid low down in the uterus, previously unsus- 
pect(M], in addition to the pregnancy. 

In such a case the abdominal tumour has peculiar characters, 
the signs of pregnancy are clear enough, and there may be a solid 
hard mass to be felt in the lower uterine segment which completely 
obscures, at least for a time, the actual pregnancy. The continuity 
of the pelvic mass with the enlarging uterus serves to distinguish 
it fj'om an ovarian or other extra-uterine tumour. 

Distended Bladder. — In certain circumstances the bladder 
becomes enormously distended along with a pregnant uterus, usually 
at the third to fourth month when the uterus is retroverted. The 
signs and symptoms of pregnancy are present, the patient complains 
ol inability to pass urine, or there may be dribbling of urine (disten- 
sion of the bladder with overfiow). The patient may unintention- 
ally mislead concerning the latter, calling it ‘‘ frequent passing of 
water Tlie picture presented by such a case is very character- 
istic, and the passage of a catheter will at once clear up the diagnosis. 

PSEUDOCYESIS 

Tins is the term given to that curious condition of the abdomen 
which is known as ‘‘spurious pregnancy'’ or “ phantom tumour ”, 
In such a condition the woman believes herself to be pregnant, 
usually because she wishes to have a child. It does not necessarily 
occur in the barren, but may happen to women who liave already 
liad children. It is most likely to occur near the menopause, but 
has been seen in much younger women who wished for a child, 
and very occasionally in women who wilfully attempt to deceive 
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their hasbaiids and pretend that they are pregnant. Ah a rule, 
however, there is no question whatever of wilful deception ; tlie 
woman honestly believes that slie is pregnant. 

The history of such cases may actually point to a possilde preg- 
nancy, as tliere may be amenorrhoea and morning sickness. BotJi 
of these symptoms, it must be noted, may be caused by patliological 
conditions (luite apart from pregnancy. There is also no reason 
why a woman with amenorrhcea at the menopause sliould not havt‘ 
morning sickness due to some form of dyspepsia. 

Usually, howevei', the history at once shows some discrepancy. 
Thus it is quite common for pseudocyesis to occur with normal 
regular menstruation, which at once shows that pregnancy, at all 
events, is not the cause of the tumour. In other cases one 
period or more may have Ix^en missed, while the patient says and 
believes that she is seven or more months pi‘egnant. Quickening 
is often said to have occui-red when no pregnancy exists, tlatulcnce 
and intestinal movements probably accounting for the sensations 
which arc misinterpreted. Breast changes are simulatcMl, l)y en- 
largement from the deposition of fat, and painful sensations from 
chronic lobular mastitis. Thus, leaving out possible discre})ancies, 
the history may be such as (juite reasonably to warrant tha patient 
in believing that she is pregnant. 

The “p^*"^^dom tumour” shows itself by enlargement of the 
abdomen to almost any size. Certainly to look at, some of these 
abdomens appear to be tlie size of a full-time pregnancy. The 
shape, however, is never that of a pregnant uterus as seen through 
the abdominal walls. It looks more like a uniform distension of 
the abdomen as if it were blown up with air in the peritoneal cavity. 
On examination the abdomen is resonant all over and no solid 
swelling can be felt in it. 

On bimanual examination the uterus can be felt, sometimes 
quite easily, and not enlarged; but in some cases the great disten- 
sion of the alxlomen prevents this. There is, liowever, no softening 
of the cervix and no vaginal coloration. 

If the uterus can be felt to be not enlarged, tlie question is 
settled that the patient is not pregnant. If, however, tlie uterus 
cannot be satisfactorily palpated, the question must either be 
settled on general grounds, and the history and abdominal 1‘eso- 
nance will generally do this, or an anaesthetic must be given, when 
the tumour will disappear. If there is much insistence on the 
part of the patient, it might be advisable for the husband or a relative 
to be present during the anaesthesia, so that tlie disappearance of 
the tumour could be demonstrated. 
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What tli'sii is the cause of the phantom tumour, and why shoiild 
it disappear under anjesthesia ? The tumour is caused by dia- 
[)liragmatic contraction, pressing down upon the abdominal con- 
tents and making them bulge the relaxed abdominal wall forwards. 
Any woman, or man for that matter, can produce at will a pro- 
tuberant abdomen, and a woman with relaxed abdominal walls 
fiom picvious pregnancies can produce an enormous swelling. 
Under an;esthesia the diaphragmatic contraction gradually relaxes 
and tlie abdomen becomes Hat and supple. 

It might be supposed that this diaphragmatic spasm is really 
voluntary, Imt tliere is no doubt that it is not entirely .so. No 
person could voluntarily keep up such a muscular effort as is required 
to produce the enormous swellings seen. It is strictly a condition 
in the same categoiy as hysterical fixation of a joint. An intelli- 
gent patient, who can lx; made to undtsrstand the condition, can 
relax the diaphragm at will and make the abdoTiien become Hat. 
It is nuTely a question of natural breatliing with the diaphragm, 
instead of Hxation of the diai>hragm and costal breathing only. 

If nothing we can say or <lo will convince a woman that she is 
not pregnant, aiid this .sometimes happens, we can only tell her 
to wait until the supposed full time of pregnancy. If she is not 
convinced then she must be considered to be suffering from a delusion. 
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ANTE NATAL HYGIENE 

Normal pregnancy is a physiological condition, and supposing the 
woman’s mode of living to be a healthy one tliere is no necessity 
to suggest any alterations in it. It must always l)e remembered, 
however, that the various organs of the body are subjected to an 
increased strain during this period, more particularly in the case 
of a primigravida, and tlicrefore a pregnant woman may be properly 
given advice on various matters with a view to increasing her comfort 
and decreasing the chance of a breakdown. In addition every 
pregnant woman should be examined when she is seven and a lialf 
months pregnant, to determine the presentation of the cliild, the 
position of the child, and the relative size of the liead and the pelvis. 
In the case of a primigravida it is safer to make an examination of 
the pelvis with a view to determining its size when she is first 
seen. 

A primigravida more particularly sliould be gi\ en advice on the 
following points : — 

Dress. — The bands of the petticoats and skirts should not press 
heavily on the waist; and corsets, if worn, should not press on the 
nipples, and should be made so that they can be expanded with the 
progress of the pregnancy. Some women find they are much more 
comfortable without corsets, and with their petticoats and skirts 
suspended from the shoulders. This method is indeed ideal, but is 
taboo to the modern civilized woman. If the woman has a pen- 
dulous abdomen, which is not uncommon in multipara3, a properly 
fitting abdominal belt should be ordered. As the heart, lungs, 
liver and kidneys liave extra work to perform, anything in the 
nature of tight clothing which might hamper their action should 
be avoid If garters are usually worn, suspenders should be 
substituted for them, and if, in spite of this, the veins of the leg 
tend to become varicose they sliould be carefully bandaged. The 
best material for underclothing is wool. 
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Diet. — A pregnant woman will reijuire rather more nonrisliment 
than when she is not so placed, and in most cases will take it. It 
is better for her to liave meat only once a day, and she should avoid 
all ricli, indigestible and highly-seasoned articles of food in order 
to decrease the amount of waste products to be excreted. With 
a view to lielping tlie elimination by the kidneys, she should be 
encouraged to drink plenty of w'ater. Alcohol is best avoided, 
and strict moderation must be counselled if the patient insists on 
taking it. 

Exercise. — Tlie natuial tendency for a pregnant woman is to 
rest moi*e than usual, particularly as full time is approaching. 
This desire must be combated up to a point, since it is essential 
that the patient should have plenty of fresh air and walking 
exercise <laily, not only to keep her in health during her pregnancy, 
Init also to fit lier for tlie increased muscular ehbrts that will attend 
her labour. All exercise of a violent nature, liowever, should be 
avoided on account of the risk of miscarriage. Sucli recreations 
therefore as tennis, dancing, and riding are best avoided, especially 
in the earlier months, but croquet, which is very congenial to some 
women, and short approaching with a mashie may be indulged in. 

Especially must exercise of an active nature be avoided during 
the time the period would normally have appeared, since there is 
undoubtedly an increased risk of miscarriage at this time. If the 
patient is accustomed to sea-bathing or swimming, she may be 
allowed to do so in warm weather with moderation. 

If for some reason the woman is unable to take walking exercise, 
she should, if her circumstances permit, be massaged daily, and 
go for (juiet drives in a carriage or motor-car. 

Baths. — For those women to whom such advice is not an im- 
pertinence, a daily bath sliould be ordered. The free use of soap 
will assist in the elimination of sweat by keeping the skin open. 
Some pregnant women complain of fatigue after a bath, in wliich 
case it is l)etter for them to take it at night, and afterwards to go 
straight to bed. Special care should be taken to keep the vulva 
clean. 

Regulation of the Bowels. — Constipation is a troublesome com- 
plication in most pregnant women. It should, however, be avoided 
at all costs, since there is no reason to doubt but that the risk of 
toxaemia of pregnancy is enhanced by constipation. Strong pur- 
gatives must be avoided since they are liable to cause a miscarriage. 
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If by iitteiitioii to tbo diot, wliidi slioiild include jjleid/y of vege- 
tables and fresh fruit, a proj^er and daily evacuation of the bowels 
can be ensured, well and good ; otherwise mild aperients, such as 
cascara sagrada, li(iuorice powder, confection of senna or an infusion 
of senna pods must be preseril>ed. Paraffin also may l)e usefully 
prescribed. 


Treatment of the Nipples. — This is discussed on p. 540. 

Morning Sickness. — Nausea or a little sickness is so common 
with primigravidip that it has come to be regarded by pregnant 
women as a normal residt of their conception. Its treatment is 
dealt wdth on p. 140. 

Examination of the Urine. — The urine of a pregnant woman 
should be examined once a month for the first eight months, once 
a fortnight for the ninth month, and once a week during the tenth 
montli. It is only by careful and repeated examination of the urine 
that the first indications of pregnancy albuminuria can be detected, 
and many a woman has lost her life owing to the neglect of this 
siniple precaution. Diminution in the amount of mine passed per 
(Hern should attract more than a passing notice. 

Nervous System. — A pregnant woman should be shielded as 
far as possible from all worry and excitement. Sleeplessness, which 
is at times a somewluit troublesome complication, may be treated, 
if severe enough, with suitable hypnotics ; but it will often be found 
that, if tlie patient’s circumstances will permit, a cliange of climate 
or (juiet drives in a motor-car will obviate their use. Massage, 
also, is often useful. 

Although it has been the practice in treatises on Midwifery to 
devote a separate chapter to the subject of the management of 
pregnancy and ante-natal liygiene, sufficient emphasis has in the past 
been laid but rarely on the-far reaching importance of this subject. 
It is for this reason that in the present edition of tins book a special 
article on ante-natal treatment has been included in the liope that this 
vital subject will be appreciated better both by students and thus in 
time by the mothers themselves, and will be taken up more scientific- 
ally by medical practitioners. 

The consideration of but a few facts will demonstrate tlie impor- 
tance of tliis matter from the national point of view. It has been 
estimated that the number of notified still-births — that is to say, 
deaths after the 28th week of gestation — is about 3 in every 100 
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for tlu! wliole of Eno-laiid and Wains; tliis li^urc ounlit certainly to 
be higher because the mmotitied cases must also be included. Adopt- 
ing the moderate estimate of 4 abortions to each still-birth (for some 
districts this figure is too low), it is probable that the ante-natfil deaths 
ai’c, at the lowest possible estimate, in tlie proportion of 1 to eveiy 9 
births. 

When to these figures is added the number of infants who die 
within their first year, which for England and Wales is 95 per 1000 
hirtlis, ptirtly as the result of faulty ante-natal conditions, the loss to 
the nation is seen to he enormous, without taking into account poten- 
tial loss due to the artificial pi-evention of conception. 

A very large proportion of the dangers to which the unborn babe 
is exposed during its nine months of intra-uterine life, and of the 
subsequent risks during its l)irth are preventible. 

Fui’ther, many of the risks during childbirth, such as arise from 
malposition of the hetus or contracted pelvis, are also avoidable, and 
Ciin be prevented in many cases by timely intei-ference, thus dimin- 
ishing the intra-natal fretal loss as well as the lask of infection and 
injury to the mother. 

These facts cannot be emphasized too strongly, and it must be our 
aim in ante-natal treatment tf) spread tins knowledge, and to help both 
the mother and child in order to minimize these danger's cas much as 
possible. 

From this sbindpt )int, therefoi'e, ante-natal investigation is to be 
regarded as a pai't of preventive medicine, its object being to maintain 
tlie mother in health of body and mind, to preserve her pregnancy to 
term, to avoid difficulty and complication in labour, to ensure the birth 
of a living and healtliy infant, and to lielp the mother to rear the infant. 

It is the duty, therefore, of a medical practitioner, on being asked to 
undertake a confinement case, to point out the necessity of examining 
his patient and of keeping her under supervision prior to the actual 
labour in the interest both of the mother and the child. Any objec- 
tions that may be raised can be dispelled easily by a few kindly words 
of explanation, and if, as frequently happens, we can assure the patient 
that there is no evidence of any abnormality, and that she can expect 
an uncomplicated confinement, she will feel relieved of anxiety and 
amply repaid for any inconvenience to which she may have been 
subjected If on the other hand some abnormality is found as, for 
example, in the condition of the urine, the presence of a purulent 
vaginal discharge, malposition of the foetus or a contracted pelvis, 
treatment can be begun at the earliest and most favourable moment 
so as to avoid a possible disaster later on. 

The investigation should be cai'ried out in a systematic manner. 
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In tlio lirwt place the Jiistory ut‘ tlie patient sliould be taken. It is 
important to know whether she has had scarlet fever, rheumatic 
fever, chorea, or chronic renal disease. 

If slie has been pregnant before, she should next 1)0 ciuestioned 
with regard to the details of foianer pregnancies and labours, for 
these may provide information of tlie greatest value. For example, 
a history of repeated abortions or i-epeated premature labours, 
especially with dead or macerated foetuses, will suggest syphilis 
or chronic renal disease, while a history of albuminuria, oedema, and 
convulsions will indicate previous toxmmia of pregnancy, and there- 
fore the need for special precautions. 

The obstetric history of previous labours is tlie most important 
guide as to what is to be expected at subsequent labours. If the 
patient has had a long labour requiring anaisthesia and instrumental 
delivery, resulting possibly in the birth of a dead or injured child, 
or one which has died shortly after birth from intracranial damage, 
it is extremely probable that she has some pelvic contraction or bony 
deformity. A history of repeated malpositions in pi’evious preg- 
nancies and labours would also suggest the same condition. 

Great importance should also be attached to tlie knowledge of 
the chikbs birth weight, and to the circumference of the fcetal head 
taken immediately after birth before the moulding has had time to 
alter, for this is the best guide as to the amount of space in the 
pelvis and the shape of the bony birth canal. 

It is important also to know whether the children were breast or 
bottle fed, whether they survived, and the cause of death in any 
that died subsequent^. If the patient has been unable after 
previous labours to nurse her children, or has been able to do so for 
only a short time, it is often possible in such cases by special atten- 
tion to ensure the breast feeding of her infant, or avoid failure to 
continue nursing. If the previous children have died as a result 
of diarrhcjea and vomiting, this may bo avoided on a subsequent 
occasion by educating the mother in the care of her infant, and by 
supervision of her and her infant after labour. 

The history of the present pregnancy should then be investigated, 
having special regard to tlie date of her last regular menstrual perio<l 
and to any abnormal symptoms. 

The general examination is then made. The height and develop- 
ment are noted together with the gait and any deformity. Tlie 
heart and lungs are examined for evidence of disease, and cyanosis 
or breathlessness are noted. The thyroid is palpated for signs of en- 
largement, and the eyelids, hands, and ankles are investigated for 
evidence of oedema. The urine is examined particularly for albumin, 
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caHfcs, pus and sugar. This examination of the urine must bo carried 
out at frequent and regular intervals (see p. 82), and in cases in 
which albuminuria is found to occur it must be investigated by other 
methods (see p. 108). 

It is important to remember that the general health of the 
patient must be laised to the highest possible level, and any condition 
which tends to i-educe this must be guarded against. The teeth are 
liable to decay during and after pregnancy, and they should there- 
fore be inspected and, if necessary, thoroughly overhauled. Not only 
is this of importance with regard to the maintenance of general 
health, but also because septic teeth or gums may form the focus for 
subsequent infection. Not only the teeth and gums but the tonsils 
and fauces also need examination. Streptococci may be present. 

It is necessary to include in the general examination an estima- 
tion of the ])atient’s mental and nervous state. Pregnant women are 
specially liable to be nervous or to have appi-ehensions of trouble 
which can be allayed or even dispelled. 

I’lie local examination is then undertaken in the routine way as 
regards the breasts, abdomen, and pelvis. It has been stated, and 
justly, that the physician wlio neglects pelvimetry is comparable with 
one who attempts to treat pulmonary diseases without the aid of 
auscultation and percussion. As a general rule external measure- 
ments will suffice, but the pelvis should be examined internally if 
these ai'o smaller than the avei'age, and, even if the measurements are 
normal, whenever the head does not engage during the last month of 
a first pregnancy. Pelvimetry alone is not sufficient because it takes 
no account of the other unknown factor, i.e. the size of the foetal 
liead. What is of greater importance is the proportion between the 
size of the foetal head and that of the mother’s pelvis, and in this 
sense the head is the best pelvimeter. We possess no direct means 
of measuring the child’s head. The best method of ascertaining the 
relative sizes is by Munro Kerr's bimanual method (sec p. 425). 

A vulval and vaginal inspection should also be made to ex- 
clude any abnormal discharge or sores, and as a part of the routine 
examination in order to pi-event puerperal sepsis. A vaginal 
exanunation must be made at some time previous to the t)nset of 
labour in order to exclude the presence of a cyst or tumour, which, 
if not detected, miglit result in an obstructed labour. On making a 
vaginal examination during pregnancy the same strict antiseptic 
technique must be observed as for an abdominal operation, or as is 
undertaken at the time of delivery, for neglect to use such pre- 
jautions might give rise to infection of the birth canal, and if 
iabour came on shortly after might give rise to puerperal infection. 
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The patient ouglit also to be advised to notify her doctor at once 
should any of the following conditions arise : — 

1. Scanty micturition. 

2. Persistent headache. 

o. J3isturbance of vision. 

4. Swelling of the face or ankles. 

5. Bleeding. 

In addition much national good can and is already being effected 
by the holding of instructional classes in ante-natal hygiene for jtro- 
spective mothers, esjtecially in the case of those who are pregnant for 
the first time. 

This instruction might well include, in addition to advice on the 
management of normal pregnancy (see j). 80), such other matters 
<is tlie importance of personal hygiene in all its branches, and the 
preparation of the home both for tlie motlier and the infant. Pos- 
sibilities will thus be given for emphasizing the enormous im])ortance 
of the effect of sanitation and projxjr ventilation on the health of the 
mother during her pregnancy. She should also be. taught tlie ad- 
vantage of breast feeding, and how to manage the newly born child. 
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CHAPTER VIII 


THE PKESSUKE SYMPTOMS OF PREGNANCY 


1. Varicose Veins, 

2. H aemorrlioids. 

8. (Edema. 

4. Cramp. 

5. Frequency of Micturition. 


1. Varicose Veins. — A vari- 
cose condition of the veins 
of the legs is liable to occur 
during pregnancy. It is more 
frequent in women who have 
already born several children, 
and occurs usually in the later 
months of pregnancy. The 
varicosity may extend up the 
thighs (Fig. 30), and may in- 
volve the veins of the vulva 
so that the labia majora are 
mucli enlarged and swollen. 
The extent oC the varicose 
condition is sometimes ex- 
treme, as is well illustrated 
in Fig. 31. The varicose veins 
are due to obstruction of the 
venous return from the distal 
portion of the limbs, the 
obstruction being caused by 
the pressure of the pregnant 
uterus upon the iliac veins at 
the brim of the true pelvis. 



Fia. 30 . — Varicose Veins of the Leg. 

(89) 
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No operati ve treatment is to be advised for the condition while 
tlte patient is pregnant. She should rest with her legs up and wear 
supporting bandages. 



Fig. 31. — Vaiiicosfj Veins op the Vulva. 
A drawing from a case of unusual severity. 


2. Haemorrhoids. — lT;eniorrhoids may Hr.st appear during tlie 
pregnancy, or may become worse owing to tlie increased venous 
pressure due to pregnancy. 

During pregnancy htemorrliage and inttammation an; more 
likely to occur. During the puerperium, and especially if the 
perineum has been lacerated, any hemorrhoids present may become 
acutely inflamed and cause gi’cat distress. 

A thorough and daily action of the bowels must be ensured, 
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mild aperients being given, since strong ones are apt to cause a 
miscarriage. 

Locally the parts should be kept very clean and regularly swabbed 
witli boric lotion. Any [)rolapsed haBinorrhoids sliould be reduced 
tabove the sphincter. 

If the haemorrhoids become inflamed, tlie patient should be 
kept in bed and hot fomentations applied to tliem. If they bleed, 
every attempt should \ye made to arrest the haBUiorrhage by the 
application of hamamelis and liazeline, or adrenalin in the form of 
ointment or suppositories, since their surgical removal, unless this 
should prove an absolute necessity, is strongly contra-indicated on 
account of the severe bleeding which may result and the risk of 
])roducing abortion. 

After the j)regnancy has terminated the condition improves. 

8. CEdema. — Slight (edema of the legs not infreijucntly occurs 
towards the later weeks of pregnancy. It may Ix^ demonstrated 
best as a pitting on pressure upon the inner side of the leg near tlie 
ankle, but the condition may also involve the thighs and the 
lower part of the abdominal wall. 

The cause is the pressure of the pregnant uterus upon tlie veins 
and lymphatics at the brim of the pelvis, thus giving rise to an 
obstruction to the lymphatic return, possibly aggravated by the hy- 
drauriic condition of the blood (see p. 58). The condition is therefoi-e 
more marked if the uterus is unduly large, as in cases of hydram- 
nios or multiple pregnancy. The (p/lema may also involve the 
thighs. Although, however, some oedema is not an unusual feature 
towards the end of pregnancy, it is necessary to bear in mind 
that there are other and more impoidant causes which must be in- 
cluded. These are oedema due to 

Heart failure. 

Toxic albuminuria of piT^gnancy. 

Eclampsia. 

Chronic Bright’s disease. 

Pelvic tumours complicating th(‘ pregnancy. 

4. Cramp. — Cramp in the muscles of tlie legs is often ])res(>nt 
during the last weeks of pregnancy. It may occur either during 
exercise or sj)ontaneously when the patient is lying down. The 
muscles usually affected are the calf muscles, and sometimes the 
muscles at the back of the thigh. 

It is probably due to pressure upon the nerves of the lumbo- 
sacral plexus as a result of the gradual sinking down of the foetal 
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head which takes place towards the end of pregnancy. The best 
treatment is to stretch the cramped calf muscles, by extending tlie 
leg at the knee and forcibly extending the feet (dorsal extension), 
and to massage them. 

5. Frequency of Micturition. — Some frequency of micturition 
may be noticed during tlie early months of pregnancy, and again 
during the last few weeks. Early in pregnancy it is due partly to 
the pressure of the enlarged and heavier uterus. This pressure is 
the more marked because the enlarged body during this early 
stage of the pregnancy is more anteflexed, and therefore comes to 
lie upon the bladder. Fre(piency of micturition again occurs at 
the end of pregnancy owing to the sinking down of tlie betal head 
which takes place at this time as the lower uterine segment softens 
and relaxes. 

The patient must not try to relieve her symjitoms by reducing 
the amount of fluid slm is accustomed to take, Imt rather she should 
drink plenty of water. 
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THE TOX^^MIAS OF PREGNANCY 

Introdttotion 

Fregnancv is essentially a physiological condition. But although 
it is not a disease and is to be regai*ded as a noi*mal function of the 
body, it differs from other physiological functions in that it is carried 
out for the benefit of the race and not the individual, and the 
boundary between what is pliysiological and what is pathological 
is ill defined. Thus, vomiting during tlie early months occurs so 
commonly that ifc is looked upon as a noi-mal phenomenon, yet 
all gradations of vomiting occur, and probably even in its 
milder degrees, as undoubtedly in its severer forms, it is the result 
of a pathologiciil process, i.e, a toxaemia. Fat, nitrogen and water 
are retained in considerable quantity, especially towards the termi- 
nation of pregnancy ; the amount of nitrogen excreted as urea is 
diminished, while there is an increase in the nitrogen excreted as 
ammonia compounds and as undetermined nitrogen ; the urine 
contains less chlorides, while it may contain small amounts of 
acetone and glucose, even in a pregnancy, which otherwise pursues 
a normal course. Moreover, it is probable that the maternal 
excretory organs liave an extra strain put upon them in that they 
have to eliminate the products of foetal metabolism as well as the 
maternal. Indeed, the local and general changes which take place in 
tlie maternal organism, as the result of gestation, ai*e so marked that 
by many the foetus is looked upon as a parasite. 

ddie pregnant woman is exposed to many risks, some of them 
seiious, due to lier condition entirely, and to others which may 
be regarded as accidental complications only and may have existed 
before the pregnancy began. 

Tlie pathology of pregnancy, as our knowledge has increased, 
lias therefore come to assume large proportions, including not only 
morbid conditions of the mother but also those of the ovum. It is 
necessary, therefore, to adopt some classification in order to simplify 
the study of the subject. 
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(’lassikicatjon 

Tlie affections of pregnancy may be divided into two main 

gi'OTips : — 

1. Diseases due to tlte Pregnancy. 

In this group are those conditions wJiiclr are brought about by 
the pregnancy, wbicli is the essential factor in their causation, 
examples being the toxaemias of pregnancy, and hydatidiform mole. 

2. Diseases associated with the Pregnancy. 

In this group are conditions which may have arisen in the course 
of the pregnancy, but which are not the result of the pregnancy; 
they may have existed before tlie gesbition began, and liave been 
made woi’se after its onset. Examples of tliis group are such diseases 
as acute specific fevers, tuberculosis, cardiac disease, chronic renal 
disease, and most of those mentioned urider tlu^ Pi’ossui’e Symptoms 
of Pregnancy. 


DISEASES DUE TO PREGNANCY 

The Toxaemias of Pregnancy. — Under the heading of the tox- 
aemias of pregnancy a group of diseases will be discussed the causa- 
tion of wliicli is obscure, though they are regarded as toxic in origin. 

It is believed that the clinical manifestations of this toxaemia 
may vary in nature and severity according to the vaiiety, amount, 
and rapidity of production of the toxin. Many of the minor ail- 
ments of pregnancy, such as morning vomiting, nausea, salivation, 
pruritus, and neuralgia, which are commonly grouped together 
under the term “reflex disorders,” are in all probability also of 
toxic origin, as well as more serious conditions such as neuritis 
and insanity. 

Certiiin well-marked diseases are regarded as definitely toxic, 

i.e . — 

Hyperemesis gravidarum. 

The Pregnancy Kidney. 

Eclampsia 

Icterus gravis gravidarum. 

It must be remembered that in some patients tliese conditions 
are not clearly marked off from one another, and the pathological 
lesions found post-mortem are similar. It may be, therefore, that 
there is only one toxin or more than one toxin responsible for the 
toxaemia, and that the different toxins may under certain conditions 
affect chiefly the liver, and under othei's the kidneys. 
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The Toxaemic Theory. — Tliis theory is baso<l upon the work 
Bouchard, who in 1887 drew attention to tlie possibility that certain 
diseases of pregnancy were due to auto-intoxication. The theory 
supposes that in health the body contains various toxic substances 
derived partly from the processes of digestion and tissue metabolism 
or ingested with the food. These waste products are normally 
disposed of either by exci'etion through the kidnt^s, intestines and 
skiif, or are transformed into non-poisonous substances by means 
of the liver. 

If the woman becomes pregnant, an excess of waste products 
is prodiiced, for the maternal organism has now, in addition to the 
excess of waste products derived from the changes in her own meta- 
bolism during pregnancy, to eliminate those derived from the ovum 
and the enlarging uterus. 

In order to cope with tins extra amount of waste material it is 
necessary that the maternal orgiins should maintain their functional 
activity, or even increase it above what is ordinarily required of them. 

If therefore toxins are produced in excessive amount, or if they 
are not excreted rapidly enough, a condition of toxaemia or auto- 
intoxication will result. 

The theory of a toxaBinia during pregnancy is based upon 
assumption, but although it is not a proved fact, and although the 
toxins have not been isolated as yet with precision, and their com- 
position, their modes (jf action, and tlie sites of their formation 
are still unknown, the evidence accumulated from experimental 
research and from pathological and clinical observations, points to 
the conclusion that many diseases of the pregnant woman are due 
to the presence of a toxin or toxins circulating in her blood 

Some of this evidence may be mentioned as follows : — 

It is known that lesions, similar to those found in the disorders 
included under the term “toxaemia of pregnancy,” can be produced 
by the absorption of certain substances known to be toxic in nature. 
Thus lesions in the liver very similar to those found in icterus gravis 
gravidarum may be caused by poisoning with chloroform or phos- 
pliorus ; and kidney lesions resembling those of eclampsia by can- 
tharides or phosphorus. Further, in cases of death from snake- 
bite the liver and kidneys show the same changes as in eclampsia, 
and it is known that snake-venom contains toxic substances. Death 
may occur from a known auto-intoxication in women quite apart 
from pregnancy and also in men ; a post-mortem examination of the 
kidneys of such patients shows appearances almost identical witli 
those seen in eclampsia. 

From the clinical point of view the tlieory is supported hy the 
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fact that severe cases ef vomiting during pregnancy may be asso- 
ciated with paralysis, and similar paralysis occur as the result of 
the absorption of toxic drugs. 

The following case is of interest iVom this point of view. A 
post-mortem examination was made upon a pregnant woman who 
had suffered from severe vomiting and multiple neuritis. Degcm- 
erative changes were found in the liver and kidneys and also in 
the nerve trunks ; the wide distribution of the lesions sxiggests the 
]>resence of a poison circulating in the blood-stream. 

The recent investigations which have been carried out upon 
dead infants born of eclamptic mothers show that tlie lesions 
are not confined to the mother, but that similar changes may bo 
found within tlie li\er and kidneys of the Lotus, pointing to the 
probability that they are due to a toxin wliich has passed from the 
mother to the foetus. 

Mention may also be made as to the character of the lesions 
no less than to their wide distribution. The changes in the tissues 
are not those of inflammation, but of degeneration and necrosis, and 
are similar to lesions produced by chemical poisons. 

The experimental work of many investigators has shown in 
some instances that the blood of women suffering from eclampsia 
is highly toxic to animals. It has also been sliown that the uro- 
toxic dose is larger, that is, the amount of urine which injected 
into an animal is required to kill it. These observations tend to 
support tlie theory, for they show that there are less toxic substances 
excreted in the urine, but an accumulation within the blood of 
these toxic substances in cases of eclampsia. An objection to 
these experiments is the fact that the injection of blood senim into 
an animal of another series is usually followed by reaction sucli as 
lifemolysis and agglutination. To overcome this, rabbits have 
been immunized to normal human serum before the blood from 
eclamptic women was injected into their circulation ; none of these 
animals had convulsions, but characteristic lesions were found in 
the kidneys and liver. 

Origin and Nature of the Toxins. — Granted the existence of 
a toxfemia during pregnancy it becomes necessary to investigate 
the source from which these toxins are derived, their nature, and 
their mode of action. A number of theories have been advanced 
from time to time, many of which have no sound basis and therefore 
will not be discussed. 

The subject is far from being settled at the present time, but 
two views require consideration. 
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The Maternal Theory. — (a) The view has been brought forward 
that the toxin is derived from disturbances of the maternal metabolism. 

Normal pregnancy, as has been mentioned already, is attended 
by marked alterations in the maternal metabolism. 

It must be clearly borne in mind, however, that the normal 
physiological activity of the various structures and organs of the 
body produces toxic material, which should be got rid of by the 
kidneys after it has been altered and rendered innocuous by tlie 
liver. 

(b) It has been suggested that the toxins are produced in the 
intestine during digestion. In many cases, especially those of 
marked toxaemia such as eclampsia, tlie most obvious anatomical 
lesions are found in the liver, and are situated around the portal 
vessels and at the peripliery of the lobules. Now, it will be remem- 
bered that tlie blood from the intestinal tract is carried by means 
of the portal system to the liver, so that the toxins reaching the 
liver from the intestines would affect mainly the outer zone of the 
lobules. Clinically also it has been found that constipation is asso- 
ciated with an increase in the sym])t(>ms of toxaemia, which are 
often relieved by free purgation. F^urther, it has been shown that the 
intestinal contents of toxaemic patients are more toxic to animals 
than are tliose of normal women ; and tliat tho urine, in addition 
to the changes in the amount of urea and total nitrogen excreted 
and in tlie ammonia-coefficient, shows the presence of such sub- 
stances as urotoxyl, skatoxyl, aromatic sulphates, phenols, and sar- 
colactic acid. Founded on this last observation, an attempt has 
been made to attribute the toxin of eclampsia to the presence of 
lactic acid, for in this condition the acid has been demonstrated 
within the cerebro-spinal fluid as well as the urine. This view must 
be received witli caution, however, for the lactic acid may be only 
the result of tlie muscular action incident to the convulsive move- 
ments. 

(c) The relation between the ductless glands and metabolism has 
led some observers to assume that the toxaemia may result from 
thyroid insufficiency, and thyroid extract has been recommended 
in the treatment of eclampsia. Enlargement of the thyroid is known 
to occur in normal pregnancy, and it is supposed that it indicates 
an increased functional activity, the absence of which predisposes 
to a condition of toxaemia (see p. 59). 

The Ovular Theory. — A great deal of research has been under- 
taken from which there is some evidence tliat tlie toxin may be 
derived from some part of the ovum. 

The foetus itself cannot be the source, for the pregnancy kidney 

H 
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and eclampsia occur sometimes in connection with a vesicular mole, 
in which condition there is no foetus as a rule, and eclampsia occa- 
sionally develops at a considerable interval after the death of 
the ftotus or during the puerperium. 

The marked proliferation of the coverings of the chorionic villi, 
i.e. the syncytium and Langhans’ cells, in cases of hydatidiform 
mole, suggests rather that the toxin is derived from these coverings 
than from the feutus. Other evidence in favour of this may be 
brought forward. It is definitely known that these coverings, or 
more rarely, whole villi, pass into the maternal circulation, and 
post-mortem examination of the viscera of women who have died 
during pregnancy has proved their deposition as emboli in the 
pulmonary and other capillaries. These chorionic emboli have 
been shown to occur in unusually large numbers in cases of 
eclampsia. 

The anatomical relations of the placenta are such as to bring 
the chorionic villi into close relation with the maternal blood-stream. 
Further, it is known that the placenta contains many ferments, and 
within the placenta) of eclamptic patients chemical changes have been 
found which point to an increase of ferment activity. The injection 
of placental extract derived from both eclamptic and normal women 
has produced in animals conditions similar to eclampsia. 

According to some oljservei-s, the presence of chorionic elements 
In the blood leads to the formation of specific antibodies whicli 
have been called syncytio-lysin. They regal’d tlie cells derived 
from the placenta as toxic in nature, and believe that a condition 
of toxaemia will result if an insufficient amount of syncytio-lysin 
is present in the maternal serum to antagonize it. Normally an 
antibody is produced which can destroy the syncytio-toxins, and 
failure to produce this antibody results in toxaemia. Other observers 
come to similar conclusions, but hold, on the contrary, that the tox- 
aemia results not from an insufficiency but from an over-production 
of the syncytio-lysins, or that by the action of syncytio-lysins upon 
the chorionic cells syncytio-toxins are produced. 

Recent research has resulted in so much evidence which is con- 
tradictory that it is impossible in the present state of our know- 
ledge to decide whether the toxaemia has its source within the 
placenta or in some profound metabolic disturbance within the 
mother. On the whole the known facts tend to confirm the view 
that the toxaemia of pregnancy is not due to an auto-intoxication, 
and to show that the toxic substances which have been isolated 
and regarded as the cause of the toxaemia are not really the cause. 

The subiect is at present obscure, but the most probable theorv is 
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that the toxaemia results from the passage into the maternal circulation 
of ferments and autolytic products from the placenta. 

With regard to the mode of action, it is generally accepted tliat 
the cause of the toxic albuminuria found in cases of “ the pregnancy 
kidney ” is the degenerative changes in the renal epithelium. The 
first step is an anmniia of the cells from an arteifal spasm produced 
by the toxin circulating in the blood. On account of the degene- 
rative changes shown by the passage of albumin and casts, the 
functional activity of the kidney is impaii-ed, and this in turn leads 
to an aggravation of the morbid condition of the maternal blood.' 
The accompanying anmmia and oedema can also be explained by the 
toxic condition of the blood, and the occasional death of the foetus 
in utero may be attributed to the same cause. The eclamptic 
condition when it supervenes upon toxic albuminuria is regarded 
as tho result of an increase in the toxic state of the blood which pro- 
duces the characteristic lesions of the liver. This view explains 
the clinical association between toxic albuminuna and eclampsia 
which undoubtedly exists in some cases. In other instances the 
kidneys of eclamptics show no i-ecrognizable changes, nor has there 
been any preceding albimiinuria ; in these it is the liver which is 
the seat of marked change.s. >Such cases are known as eclampsia 
of the hepatic type in contividistinction to that of tlie renal type; 
in them the toxin aH’ects tlie liver mainly, and the kidneys are only 
secondarily affected in the process of excretion of toxins and the 
products of the liver metabolism. 

Some interesting experiments have been made recently which 
throw light upon the mode of production of the degenerative changes 
within the liver and kidneys. They showed that the injection 
of haemolytic and agglutinative sera into dogs and rabbits produced 
changes in these organs similar to those of eclampsia, and it was 
found that thrombosis and destruction of red blood-corpuscles 
occurred in the hepatic capillaries after the injection of sera just 
as in eclampsia. They also demonstrated that the characteristic 
lesions seen in the eclamptic liver, i. e. degeneration and necrosis, 
depended upon the type of toxin. Preponderance of the haemolytic 
toxin produced much degeneration and little necrosis, while the 
converse was the case if the agglutinative toxin was in excess. 
It has already been mentioned that lesions similar to those of eclampsia 
are found in the liver and kidney of patients who die from the result 
of snake-bite, and the poison in this instance contains haemolytic 
and agglutinative toxins. 


^ For a description of the clinical tests for renal efficiency, see page 109. 



CHAPTER X 


THE TOXEMIAS OF PEEGNANCY {continued) 

In this chapter reference will be made to the total nitrogen excreted 
in the urine, the amount of urea and the ammonia- coefficient with 
their variations in the toxaemias of pregnancy. Acidosis will also be 
discussed. 

It is hoped that a brief review of the manner in whicli nitrogen is 
excreted from tlie normal body and of the oxidation of fats, followed 
by a statement of tlio modifications in disease, may lielp to make 
plainer to the student tlie meaning and importance, from the point of 
view of midwifery, of this complicated subject. 


NORMAL PROTEID METABOLISM 

The protein that is taken in with the food is converted by diges- 
tive processes, first into proteoses and peptones and then into amino- 
acids. 

Of these amino-acids a portion is resynthetized and used to replace 
protein waste in tlie tissues ; a small portion is converted into oxy- 
butyric and diacetic acid, and tlie remainder is converted straiglit 
away into ammonia, carbon dioxide and water. The carbon dioxide 
is excreted by the lungs, the water by the kidneys. Most of the 
ammonia is converted by the liver into urea, tll^ rest being used to 
neutralize the mineral acids (sulphuric, liydrochloric, phosphoric) and 
the fatty acids (oxy-butyric and diacetic) which in the latter case 
appear if there is a deficient carbohydrate diet, so maintaining the 
normal alkalinity of the blood and thus preventing their toxic effects. 

The resynthetized protein is broken down by the body activities 
into a number of nitrogen bodies, and these, together with the urea 
already mentioned and ammonia bases, are excreted in the following 
forms and proportions : — 


( 100 ) 
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Taking the Total Nitrogen in the Urine as 100 

Urea 85 to 90 per cent. 

Ammonia salts 3 ,, 5 ,, ,, 

Creatinin 3 ,, 5 ,, ,, 

Uric acid 1 ,, 5 ,, ,, 

Undetermined nitrogen „ 5 ,, ,, 

111 the above table the undetermined nitrogen includes a small 
amount of nitrogen in the form of amino-acids and pigment ; the re- 
mainder includes tlie nitrogen, the exact combination of whicli cannot 
be determined, after the otlier forms mentioned, wliich are readily 
estimated, have been subtracted from the total nitrogen excreted 

It will therefore be seen that the ultimate destraction of the 
nitrogen is as follows : — 

1. Excreted in various combinations in the urine. 

2. To maintain tlie normal alkalinity of the blood, and thus 

8. To neutralize the toxic acids. 


TABLE REPRESENTING PROTEIN METABOLISM 

I^rotein taken in as food 
Proteoses— Peptones 

I 

Amino-acids 


Resynthetized into 


I 

Decomposed witliout resyntbesis 
into 


Oxy-butyric acid 
Diacetic acid 


Protein of tissues 

I 1 

Proteoses— Peptones Ammonia 

I 

Amino-acids 


Carbon 

dioxide 


"I 

Water 


Carbon dioxide 
Water 


I 

Ammonia 

I 


To neutralize 
Sulphuric acid 
Hydrochloric acid 
Phosphoric acid 

Oxy-butyric acid) if carbohydrate 
Diacetic acid / diet is ins-ufficient 

To maintain the 
normal alkalinity of the blood 
and thus prevent the toxic 
effects of the acids 


Ammonia carbonate 
Ammonia carbamate 

I 

Urea 


NORMAL METABOLISM OF FAT 

The fats of the food are converted by the processes of digestion 
into fatty acids and glycerine. These are absorbed and built up again 
into the tissue fats of the body. 
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These tissue fats, in their turn, are oxidized into the lower fatty 
acids and finally to carbon dioxide and water, which are excreted by 
the lungs and kidneys respectively. 

TABLE SHOWING FAT METABOLISM 

Fat taken in as food 

I 

Glycerine and fatty acids 

I 

Re.synthetized into 
Tissue fats 

I 

Caproic acid 

I 

Butyric acid 

I 

Ox3^-butyric acid Diacetic acid 

I I 

Carbon dioxide — Water Carbon dioxide— Water 

TOX/EMIA 

As has been shown the body nor/iially metabolizes proteins in such 
a manner that apjtroximately 85 to 90 }*er cent, of the total nitrogen 
resulting is set free in the blood in the form of urea, tlie remaining 15 
to 20 per cent, being in other forms of nitrogen. 

In the various toxaemias of pregnancy and in .some other diseases, 
tlie normal metabolism of the proteins, and therefore the forms in 
which the nitrogen is excreted are altered, as is also tlie normal meta- 
bolism of the fats which stops short at the jiroduction of oxy-butyric 
acid, diacetic acid and acetone. Thus : — 

1. More nitrogen is excreted as ammonia salts at the expense of 
tlie amount excreted as urea ; the ammonia being used to neutralize 
the toxic effects of the circulating acids, particularly the oxy-butyric 
and diacetic acids, with a resulting depletion of the alkaline bases. 

2. The damage to the kidney epithelium by the circulating acids 
diminishes the selective action of the kidney and so prevents the 
nonnal excretion of the nitrogen. 

3. Diacetic and oxy-butyric acids are not further oxidized but cir- 
culate through the body and act as poi.sons, a portion of them being 
excreted by the lungs and kidney, s. 

4. The acetone is chiefly formed by oxidation of the diacetic acid 
in the imine after the latter has reached the bladder, a small amount 
only being found in the blood and this is excreted by the lungs. 

It will thus be seen that acetonuria is a misnomer and that the 
condition should be called diaceturia. 
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Thus a condition of acidosis results, acidosis being a condition in 
which the body has to deal with abnormally large amounts of acid. 

ACIDOSIS 

Idiis is essentially the result of a complete carbohydrate starvation, 
because all stored-up glycogen in the liver and tissues has been used. 
As a result of the deficiency of circulating carbohydrate, fat from the 
tissues has to be oxidized so rapidly, that the process is incomplete 
and consequently the three substances above mentioned appear in 
the urine. In its simplest form therefore it occurs in cases of actual 
starvation from any cause, such as in cases of gastric ulcer or carci- 
noma, stricture of the oesopliagus, intestinal obstruction, diarrhoea 
and vomiting in infants, as well as in excessive or pernicious vomiting 
of pregnancy and sometimes in eclampsia and uraemia. It is 
particularly, however, in diabetes mellitus that acidosis is most 
commonly seen, and constitutes a grave feature of the case. When 
acetone appeal’s in the urine in a case of diabetes, the patient is in 
some danger of the superA’ention of coma. Surgical anaesthesia, 
whethei- indu(*ed by chloroform or ether aiiiesthesia, is often followed 
by acetonuria, because the patient is starved beforehand and may 
vomit afterwards. Whereas, however, the diaceturia in most of 
such cases is transient, slight and of little importance, it may 
be progressively increasing, of the gravest significance and con- 
stitutes the cliief symptom of delayed chloroform poisoning. In 
such a case the diaceturia must be a symptom of a total failure of 
the hepatic metabolism and not merely the result of a transitory 
carbohydi-ate starvation. The appearance of the liver tissue in 
delayed chloroform poisoning is closely allied to that seen in eclampsia 
and acute yellow atrophy, and the gross changes present indicate a 
serious disorganization of the liver tissues themselves as well as of 
the liepatic functions. 

Tims from the obstetric point of view “ acidosis ” is the term used 
for the general condition of the patient in pernicious vomiting of 
pregnancy, eclampsia and acute yellow atrophy, and may also occur 
in cases in which chloroform has been used for many hours during 
labour. In these obstetric cases it is of tlie gravest import and often 
precedes a fatal termination. The one indication for treatment of 
the condition of acidosis itself, apart from the obstetric cause, is to 
supply the patient with carbohydrate by the mouth, rectum or 
intravenously, and to neutralize the acid blood condition by bicarbonate 
of soda. Glucose in the form of a 15 per cent, solution should be 
given per rectum, 5 xv. to 5 xx. being slowly infused every four liours. 



104 


ABNORMAL PREGNANCY 


Dextrose solution, 6 per cent., may be administered intravenously up 
to three pints. Bicarbonate of soda may be given by the mouth in 
large quantities, or as a 3 per cent, solution may be infused intra- 
venously. The amount of bicarbonate of soda given must be that 
quantity which is sufficient to render the urine alkaline. 

In acidosis a greater proportion of the ammonia derived from tlie 
broken-down proteins and which would normally be converted into urea 
is required for the neutralization of the circulating acids. Conse- 
quently there is less amiiionia to be convei’ted into urea so that the 
amount of urea excreted in the uiine is much less than normal. 

On the other hand more of the ammonia will appear in the urine 
as ammonia salts resulting from the neutralization of the acids. 

table showing metabolism in TOX/CMIA 


Fat of food and tissues 


Caproic acid 


Butyric acid 


Ammonia 

i 


d 

N] 

<D 

O 


£ o 

5 H 




I 


i Less for 
i urea 

I 

Urea diminished 


Protein of food and tissues 

I 

Amino- acids 

__ I 

Carbon dioxide — Water 


1 


Oxy-butyric acid Diacetic acid Oxy-butyric acid Diacetic acid 


Acetone 


Acetone 


Acidosis 

Thus it will be seen that there are two factors in tlie altei-ation 
from the normal ; — 

1. Alterations of the proportions of nitrogen which are due to 

the action of toxins on the metabolism of proteins, e.g. : — 

(a) Excretion of a large proportion as ammonia salts and less as 
urea in eclampsia, due probably to the formation of acid in the body. 

(b) Excretion of increased amounts of amino-acids in acute yellow 
atrophy of the liver. These amino-acids arising from proteins are in 



THE PREGNANCY KIDNEY 


105 


the normal body converted by the liver cells into urea. In acute 
yellow atrophy, however, tliey are excreted unchanged owing to the 
marked destruction of liver cells in this disease. 

2. Retention of nitrogen in the blood, due to damage to the renal 
cells. It is claimed by some observers tliat the amount of urea is 
affected first, i.e. tlie proportion of tlie nitrogen present as urea in tl>e 
blood, rises before the total nitrogen. 

This renders the estimation of urea in the blood the most useffil 
index of damage to the renal cells that we possess. This estimation 
must be made subseciuent to the lapse of a long interval, at least four 
hours, after a meal. 

The estimation of the excretion of nitrogen in the urine is more 
difficult to interpret as it is much more influenced by the food intake. 

Thus it will be seen that there are four main alterations whicli 
occur in nitrogen metabolism during pregnancy and tlie disorders of 
pregnancy : — 

1. Alteration in the ammonia-coefficient, i.e. the ratio of nitrogen 
excreted as ammonia to the nitrogen excreted as urea. Normally this 
is between 3 to 5 per cent., whereas in acute yellow atrophy, eclampsia 
and toxic pei’nicious vomiting it is markedly rai.scsd and may be as 
high as 30 to 50 })er (tent. 

Similar changes take place during starvation and in diseases a.ssoci- 
ated witli severe vomiting but not to so marked a degree. Thus in the 
neurotic vomiting of pregnancy, the ammonia-coefficient does not rise 
beyond 10 per cent., and the effect upon it of treatment varies 
markedly in the two conditions, for it persists at a liigh degree if the 
cause is toxic, but falls rapidly in the neurotic form. A high ammonia- 
coefficient is usually accompanied by the presence of diacetic acid in 
tlie urine. 

2. The increase in the amount of amino-acids excreted as such in 
the urine in acute yellow atrophy — an index of the impaired activity 
of the liver cells. 

3. The appearance of creatin as well as creatinin during pregnancy. 
The significance of this is obscure. 

4. The increase in the amount of nitrogen in the bltxid which has 
already been mentioned. 

It is possible that the combination of nitrogen or urea in the blood 
will give much valuable information as to the onset and progress of 
those toxfBuiias of pregnancy in which the kidney is damaged, and 
that it may give earlier information than can be obtained from 
examinations upon the urine. 



CHAPTER XI 


ALBUMINURIA AND PREGNANCY 

Albuminuria is a symptom and is not of itself a disease. 

The presence of albumin in the urine does not necessarily indicate 
that the kidneys are affected, but it does point to the probability that 
this is the case, and it is not infrequently an early warning of the 
possibility of grave comidications. Hence the urine must be re- 
peatedly examined during pregnancy, and if albumin is found fur,ther 
investigation and often prolonged observation should follow. 

Albuminuria is stated to occur in about 5 per cent, of all pregnant 
women. 

The Tests Employed : — 

(a) The ordinary method by means of acetic acid and boiling. 

(b) The cold acetic method ; to 10 c.c. of urine the addition of 
6 drops of 33 per cent, cold acetic acid gives an immediate white 
cloud. 

(c) The distilled water test of Roberts. 

{d) The salicyl sulpbonic acid test : add 0 drops of a 40 per 
cent, solution to 5 c.c. urine, when a white cloud appears. 

This test is the most delicate and certain. 

When albuminuria is suspected care must be taken to confirm the 
evidence of its presence in a catheter specimen of the urine, and also 
to exclude the presence of mucin as this substance will also give a 
cloud with acetic acid, but the addition of NaOH will cause it to 
disappear. 


THE SIGNIFICANCE OF ALBUMINURIA 

If the presence of protein in the urine has been established the 
next step is to consider in what conditions this complication may 
occur. 

Two groups are usually described. 

One is the group in which the kidneys have been previously 
damaged or diseased, and have broken down afresb as a result of the 

( 106 ) 
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extra strain placed upon them during pregnancy. They were able 
to carry out their functions under normal conditions, but cannot 
function sufficiently when the waste products from the foetal as well 
as the maternal organism have to be eliminated. This group is to 
be looked upon, not as due to the pregnancy, but as made worse by 
the supoi’vention of pregnancy. 'I'his group is illustrated by chronic 
nephritis. 

In the other group there has been no previous kidney lesion, and 
the condition is solely duo to the pregnancy and labour. In a series 
of 3780 labours the urine was found to contain protein in 469 cases 
without other symptoms or signs. Whether the condition is al- 
together due to labour is not certain as these figures may contain 
examples of the very mildest ca.ses of clironic nephritis. Recent 
investigations have shown that in a certain proportion of these 
patients the albuminuria does not clear up after labour, but it does 
so in most cases. Whether the albuminuria is present because of the 
pressure on the ureha’s or renal veins is not known, lait in some cases 
the albuminuria first appeal’s when the intra-abdominal pressure is 
greatest and disappears after the birth of the cliild. Jt is stated also 
to be more common in patients in whom the intra-abdominal pressure 
is greater than usual, i.e. hydramnios and twin pregnancy. 

Albuminuria is also more frequent in pregnancies complicated by 
vesicular mole and accidental liaimorrhage. It is known that in 
these conditions toxieinic symptoms are likely to be present, and 
accidental hgemorrhage is by many observers regarded as a manifesta- 
tion of the toxaemia of pregnancy. 

Apart from these conditions albuminuria may occur in either 
tlie toxic albuminuria of pregnancy (the pregnancy kidney or pre- 
eclamptic toxaemia) or in eclampsia and acute yellow atrophy. 

Classification of Albuminuria and Pregnancy. — The following 
classification may therefore be attempted : — 

Group i. Albuminuria ass ociate d with pregnancy, 

e.g. Chronic interstitial and chronic parenchy- 
matous nephritis, pyelitis and cystitis. Morbus 
cordis. 

Group ii. Albuminuria due to the pregnancy: — 

{a) '^I'hat in which there are no other symptoms and 
signs, — simple albuminuria. 

(b) Accompanying hydramnios and twins. 

(c) Accompanying accidental haemorrhage and vesic- 

ular mole. 
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{d) Toxic albuminuria (pre-eclamptic toxaunia) which 
may be further sub-divided into — 

(1) Cases with no special risk of eclampsia. 

(2) Cases with special risk of eclampsia. 

{e) Eclampsia. 

if) Acute yellow atrophy. 

Of all the conditions enumerated above two only give rise to 
difficulty both as regards their differentiation and prognosis, i.e, {a) 
albuminuria due to chronic nephritis, and (?>) albuminuria duo to 
toxaemia of pregnancy. 

The practical importance of differentiating between tliese two 
conditions lies in the fact that in chronic nei>hritis the albuminuria 
tends to occur early in pregnancy, the damage to the kidney is 
permanent, made worse by a succeeding pregnancy, and albuminuric 
retinitis common, while abortion or death of the fretus in utero 
freijiiently accompanies the condition; in the toxjemia of pregnancy 
the albuminuria occurs later in pregnancy, niay cause ikj pei*manent 
damage, and does net necessarily i*ecur in another pregnancy, while 
tlie eye changes are due mainly to (edema and are temporary. 

There should be therelbre less compunction in the termination of 
pregnancy when complicated by chronic nephi’itis than when the 
complication is due to toxjemia of pi’egnaiuy. 

The differentiation, however, betwe(3n these two gj-oups is often 
a matter of great difficulty and on clinical grounds alone it may not 
be possible to tell to which group the patient belongs. The symptoms 
of the two groups may sliow considerable overlapping so that the 
patient may present some of the features of both groups and not be 
typical of either. A possible explanation is that toxaemia of preg- 
nancy may develop in a patient who is already the sulyect of chronic 
nephritis. 

Recent researcli has shown that by means of various laboratory 
methods of examination the differentiation may be considerably 
facilitated. 

Laboratory Methods 

The Urine. 

(a) Urinary Proteins , — The amount of protein in the urine is 
not of itself an index of the severity of tlie condition. It is necessary 
to know not only, the amount of protein but the variety. The 
protein may occur either as albumin or globulin. In chronic nephritis 
and pregnancy there is a relatively greater proportion of albumin 
than globulin ; in toxBemia of pregnancy there is a relatively larger 
amount of globulin. The ratio of albumin to globulin is about 6 to 1 
in chronic nephritis, and about 2 to 1 in toxaemia. 
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(h) Diastase . — Tho nuuibor of c.c. of 1 per cent, solution of 
starch wbicli ordinary urine will digest in half an liour at ST'" C. is 
20 c.c. This is taken as the standard. Variations are nornially 
10 to 33-3 c.c. 

A 24 hours’ specimen is usually taken, and should be examined 
as soon as possible : if delay is unavoidable, the urine may be pre- 
served by the addition of a few di*ops of toluol. 

In toxremia of pregnancy sticking divergences from the normal 
up to 50, 100, or even 1000 c.c. may occur. Apart from diseases of 
the pancreas, the toxjomia of pregnancy is tlie only condition in whicli 
diastase is so high. Attempts, however, to incriminate the pancreas 
fail, because, whereas in pancreatic disease the blood diastase is in- 
creased, this is not so in toxaemia. The explanation, therefore, istliat 
no excess of diastase is formed in the blood, but that it is leaking 
through tho kidnej^ owing to damages either of the glomeruli or 
tubules. The amount of diastase in the urine is, therefore, an in.lex 
of tlie extent of tho damage. In chronic nephritis and pregnancy the 
diastase content of the blood is increased, while tlie amount in the 
urine is less. 

Though the diastatic reaction is not constant, it is of some value 
in the differential diagnosis. 

(c) Urea Concentration . — ddie patii^nt having emptied the 
bladder, is told to drink 100 c.c. of fluid containing 15 grams urea. 
Collect the total urine after 1 hour, and again after 2 hours. Tlie 
percentage of urea in tliese two specimens sliould exceed 2*5 per cent., 
and the volume of urine in the second specimen should be less than 
150 c.c. A concentration below this, or a volume in excess of 150 
C.C., points to a renal lesion. 

In chronic nephritis and pregnancy there is a lower urea concen- 
tration than in toxsemia of pregnancy. 

It is important that tho urea concentration in the urine should be 
taken in conjunction with that of the urea in the blood. 

Reliance upon urea urine concentration alone may give rise to 
misleading results, for the damaged kidney may allow the usual 
amount of urea to pass through if the blood contains an excess of urea, 
although it would be unable to do so from blood containing the normal 
amount of urea. 

The Blood. 

(a) Urea Concentration . — The normal blood urea in non-pregnant 
women is 0*02 to 0*05 gram per 100 c.c. During pregnancy, particularly 
from the fourth month onwards, the blood urea is usually below the 
expected values, e.g, figures of 0*018 gram to 0*02 gram per 100 c.c. 
are the general rule. 
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In toxaemia of pregnancy there ia no striking deviation from that 
found in normal pregnant women. 

In chronic nephritis and pregnancy the contrary is found : the 
blood urea content is raised ; it may even rise to 0 8 gram per 100 c.c., 
but at this figure the issue is fatal. As a general rule, the maximum 
blood urea content compatible with life is at or about 0'8 irram per 
100 c.c. 

(7>) Plasma 'J\‘Sis of Hepatic Funetioyi. — Damage to tlie liver 
colls causes tliem to lose theii’ normal pioperty of converting urobilin 
into bile pigments, and, as a re.sult, it accunuilates in tbe blood, and 
is excreted in tlie urine. 

Fouchefs Reaction. — To 3 drops of serum on a white porce- 
lain dish, 3 drops of the reagent are added. A white coagulum 
results from the precipitation of the serum proteins by the trichlor- 
acetic acid contained in the reagent. If the reaction is positive, the 
coagiilum turns a greenish blue colour, reaching a maximum in 
about 20 minutes. 

Ehrlich's Aldehyde Reaction. — To 5 c.c. of urine, 2 dro]>s f)f a 
3 per cent, solution of paradimethylamino-azo1»enzaldebyde in 50 per 
cent. HCl are added. If the test be positive, the resulting mixture 
becomes deep red, and it shows the presence of a pathological amount 
of urobilinogen. ^ 
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THE TOXAEMIAS OF PREGNANCY {(umtinued) 

THE PREGNANCY KIDNEY (Pre- eclamptic Toxcemia) 

One of the most frequent varieties of the toxaemia of pregnancy 
is a condition characterized by headache, oedema, and the presence of 
albumin in the urine to wliich the term “the pregnancy kidney ^ has 
been given. It is named “ pre-eclamptic toxaemia by some authors 
because eclampsia may supervene. Fortunately, however, the condi- 
tion is, as a rule, amenable to treatment. 

The “ pregnancy kidney '' occurs in about 5 per cent, of primi- 
gravidae ; it is by no means so common among multiparae. It has 
been noticed that the condition is commoner in cases of hydramnios, 
twins and hydatidiform mole than in ordinary pregnancies. 

It is believed that tlic condition is due to a toxin or toxins 
circulating in the motlier s blood, and that this toxin is probably 
derived from the f(X 3 tal elements of the placenta. In pregnancy 
complicated by hydatidiform mole the clinical symptoms of the 
kidney of pregnancy are often present. This observation is of im- 
portance when we remember that in this form of abnormal pregnancy 
there is to be found a marked proliferation of the coverings of the 
chorionic villi, the foetus being very rarely present. 

Other factors beside the toxaemia probably have some influence 
in the causation of this condition. These factors are mechanical in 
nature. It has been recognized for some time that compression of 
the ureters at the brim of the true pelvis is commonly present during 
pregnancy, and as a result of this pressure some dilatation of the 
ureters and the renal pelvis may follow. The functional activity of 
the kidney may be further hampered by the increased intra-abdo- 
minal pressure due to the presence of the pregnant uterus ; this is 
borne out by the fact that the pregnancy kidney occurs more com- 
monly in cases of twins and hydramnios, in which the uterus is unduly 
large, and also in primigravidse, in whom the abdominal muscles are 
usually still tense and not lax as in multiparae. 

(Ill) 
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Symptoms 

The condition occurs usually during the second half of gesta- 
tion ; in some rare cases it may manifest itself in the early months. 

The symptoms vary very much in tlieir severity ; they may pass 
almost unobserved, or the patient may be profoundly ill. Headaclie 
is frequent, and is usually referred to the frontal region ; it is 
often pei‘sistent. The patient may complain of dimness of vision, 
flashes of light in front of the eyes, and, rarely, sudden blindness. 
On ophthalmoscopic examination there are no evidences character- 
istic of albuminuric retinitis, and complete restoration of vision is 
the rule when the patient recovers. The only lesions found are those 
due to oedema, and in rare cases partial detachment of the retime. 
(Edema about the eyelids, hands, and ankles are very common. 
Patients may notice tliis, or that their boots are becoming too tiglit 
for them. (Edema of the vulva, lower abdomen, and back also 
occurs. It has been noticed that oedema may be present for some 
days before any albumin can be detected in tlie urine. 

Vomiting is not uncommon, the patient (‘omplaining of a return 
of the morning vomiting. It may be accompanied 1)}" constipation 
or diarrlioea. Epigastric pain is smnetim(\s present. 

The Urine.” In the cases of slight severity, tlie amount of urine 
is not greatly diminished, and there are only traces of albumin. In 
more severe cases tlie quantity is markedly diminished ; tlie amount 
of albumin increased up to even 4 per cent. ; hyaline and granular 
casts may be found ; the total nitrogen output is decreased, but 
there is usually little or no rise in the ammonia-coefficient (see 
p. 109) ; the percentage of urea is low, and acetone and diacetic acid 
are frequently present. The relative proportions of urinary protein 
are 2 of albumin to 1 of globulin. The diastase is raised, the urea 
concentration is raised, while the blood urea is not. Tlie plasma tests 
of hepatic function may show evidence of liver damage in the more 
serious cases. 

Patients rarely die from this condition, unless there is some 
further complication, but when a jx)st-mortem examination has been 
made, the kidneys show the same lesions as in eclampsia, but to a less 
extent. 


Diagnosis 

The diagnosis has to be made from albuminuria due to old- 
standing kidney disease (Bright's disease). It is necessary clearly to 
understand that there are two distinct groups of kidney disease 
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during pregnancy. One is the group due to the tox^Binia of 
pregnancy, of which the pregnancy kidney is an example ; in this 
there has been no previous kidney lesion, and the condition is solely 
due to tlie pregnancy. This is the group which may terminate in 
eclampsia. The other is the group in whicli the kidneys liave been 
previously damaged or diseased, and Iiave broken down afresh as a 
result of the extra strain placed upon them during pregnancy. They 
were able to carry out tlieir functions under normal conditions, but 
cannot function sufficiently when the waste products from the fa>tal 
as well as tlie mattirnal organism have to be eliminated. Tliis group 
is to ])e looked upon not as due to the pregnancy, but as made 
worse by the accident of pregnancy, and it does not end in 
eclampsia. It is because of failure to separate these groups that 
so much (‘onfusion lias arisen in considering kidney disease and 
pregnancy. 

It must be borne in mind that the distinction between these 
groups is not always an easy one, and, moreover, that a toxaemia may 
be superimposed upon a case of old-standing kidney disease. 

As a rule a differentiation may be made by a consideration of the 
following points : — 

In a case of albuminuria due to old-standing kidney disease, a 
history of scarlet fever or of diplitheria may be obtained frequently ; 
the patient may have complained of attacks of oedema accompanied 
by the passage of a smaller (quantity of urine on other occasions apart 
from the pregnancy. 

Further, cardio- vascular changes, such as tliickened arteries, 
raised blood-pressure, and cardiac hypertrophy are usually to be 
found. This class of patient is less often a primigravida ; the symp- 
toms occur usually in tlie earlier months of the pregnancy. The 
urine before the pregnancy is often increased in amount and of low 
specific gravity, and contains a trace of albumin, and during the 
pregnancy the amount of albumin is not much increased. Compare 
this with the patient suffering from the kidney of pregnancy; in 
this group there is often no history of any acute specific fever, and no 
evidences of cardio- vascular change ; the patient is usually a primi- 
gravida, and the symptoms do not occur until tlie later half of the 
pregnancy; the urine showed no abnormality before the gestation 
began, but now is less in quantity, and contains albumin and acetone. 

Prognosis 

Two types may be distinguished — 

(a) Cases with no special risk of eclampsia. 

(b) Cases with special risk of eclampsia. 

I 
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The disease is rarely fatal of itself, and the prognosis, which is 
usually good for the mother, depends upon the degree of toxaemia. 

(a) In the great majority of cases, if the diagnosis is made early 
and treatment instituted in good time, there is a rapid improvement 
in the symptoms within the space of a week to ten days. Occasion- 
ally, however, even if there is improvement, the symptoms persist in 
a modified degree until the pregnancy lias ended Rarely are tlie 
kidneys permanently damaged. 

(b) If the degree of toxamiia is profound, or if under treatment 
there is no evidence of improvement in the symptoms witliin a week, 
eclampsia is likely to supervene, and the pregnancy must be ter- 
minated at once to avoid this. 

As a general mle, the disease does not recur in succeeding preg- 
nancies : it is more prone to do so when the second pregnanc}^ follows 
cpiickly. 

With regard to the cliild, the prognosis is had ; a large number of 
the children ai-e bom dead, and labour is often prematui'e. 

Treatment 

The urine of the pregnant woman should be examined for albumin 
at frequent intervals during the second half of the pregnancy. The 
observance of this rule is of special importance in cases of primi- 
gravidie. When albumin is discovered a catheter specimen of the 
urine should be obtained to exclude contamination by vaginal 
discharge, and the ui-ine again examined. 

In addition to this precaution, the patient should be told to notify 
her doctor at once if slie notices lieadache, dimness of vision, 
swelling of the legs, or a return of the vomiting. 

Once the condition is diagnosed, treatment must immediately be 
instituted. The patient must be kept strictly in bed, where her diet 
can be under jiroper control and her urinary output under 
observation. 

The diet must consist only of milk in severe cases, but in milder 
cases fish, eggs, bread and butter, tea, cocoa, milk puddings, junket, 
and custard are allowable. The effect of this diet must be kept under 
careful observation, and a more stringent diet given if the albumin or 
other symptoms do not diminish. It is wiser to forbid meat or food 
containing much nitrogenous material, in order not to overwork the 
damaged kidneys. The patient should be encouraged to drink large 
quantities of barley water or imperial drink. 

The toxin present within her system may be eliminated by the 
bowel by means of free purgation, such drugs as magnesium sulphate 
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or jalap being specially indicated, as they produce a fluid motion. 
Active diuretics should not be employed, on account of the condition 
of the kidney epithelium ; it is better to rely on a large fluid intake 
and the administration of rectal salines. The skin may be encour- 
aged to act by means of drinks or hot baths. 

While this treatment is being carried out, the total amount of 
urine passed must be measured and noted in eacli twenty-four hours, 
together with the amount of albumin and urea present. The amount 
of urea is, however, not of much value unless the total nitrogen 
excreted and tlio food intake are known. A (careful watclv must 
also be kept for any of the warning signs of eclampsia, which will 
be found desci ibed in the section upon EcLampsia. 

When the condition does not improve, the pregnancy must be ter- 
minated in Ol der to I’cmove the source of the toxin. How this is to be 
done varies with the view of the physictian ; some prefer to dilate the 
cei’vix with metal dilators, until a de Ribes’s bag can be introduced, 
and then when the cervix is fully dilated to complete the delivery by 
the forceps or by version ; others, on the other hand, prefer to 
terminate the pregnancy more rapidly by Caesarean section or vaginal 
hysterotomy, in order to shorten the time and tlie lisk of a sudilen 
onset of eclampsia. 


ECLAMPSIA 

Eclampsia is an acute toxaemia occurring in the pregnant, par- 
turient, or puerperal woman, characterized by convulsions and by 
certain hepatic, renal and other lesions, and is due to the presence of 
a toxin or toxins circulating in the mother’s blood. 

gv^requency. — Statistics show that eclampsia occurs about once 
in every 500 labours. With better methods of supervision this 
figure should become less. It is difficult, howevei-, to determine the 
frequency with a great degree of accuracy, as many cases are not 
followed tlirough in private practice, but are sent into hospital. Tlie 
hospital figures may therefore give an exaggerated idea ; thus the 
figures of the lying-in hospitals show a frequency of about one in 
every 100 labours. 

Eclampsia may occur at three periods. It may be — 

Antepartum, 

Intrapartum, 

Postpartum. 

Of these the first two are the most common. About 60 per 
cent, of the cases arise during pregnancy, 20 per cent, during labour, 
and 20 per cent, after labour. The condition usually supervenes 
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during the second luilf of pregnancy, and becomes more frequent as 
term is approaclied. It may, liowever, occur in the early montlis of 
pregnancy, and a case has been recorded as early as tlie third month. 

A woman in her first pregnancy is more liable to the disorder, 
70 to 80 per cent, of cases being in primigravid^e. 

There is said to be some association with hydramnios and twin 
pregnancies. Hydi'amnios has been noted in 8 per cent, of eases of 
eclampsia, whereas the usual figure for all labours is only 1'5 per cent. 
In a series of 1524 cases of eclampsia the percentage of twin preg- 
nancies was 4 7, whereas the average pei’centage ol* twin births is 
about 1-2,80 that tlie lialdlity of twin ])regnancies to eclampsia is 
about four times that of single births. E(‘lampsia has been observed 
in the false labour which may a(*(*ompany exti‘M-uterine j)regnancy. 
Cases have l>eeii rejiorted of its occurrt^nce in association witli lij dati- 
diform mole. 

Clinical History 

Two distinct classes can be recognized. In one eclampsia occurs 
after only very brief warning or no warning at all. This has been 
found to occur in 15 per cent. In other cases the symptoms begin 
as in the toxic albuminuria of pregnancy already described, which lias 
therefore been termed by some pre-eclamptic toxtemia. These symp- 
toms will be briefly recapitulated. The patient is usually in her first 
pregnancy, and may during the earlier montlis have suflered from 
hyperemesis gravidarum. During the later months, very commonly 
about the seventli month, slie seeks advice on account of headaclie, 
vomiting and a3dcma of the legs ; and the urine is found to contain 
much albumin. If this patient does not improve, she is liable to 
eclampsia. In cases which end in eclampsia, the symptoms usually 
become more marked before the actual convulsions occur. Of the 
cases above described only a certain percentage get (eclampsia. 

Warning Signs of Eclampsia 

III a series of 748 cases of eclampsia recently collected and in- 
vestigated, warning signs varying in degree and duration were 
present in 85 per cent. 

1. Headaclie is severe and constant. It is especially felt in tlie 
frontal region. 

2. The patient complains of puffiness of the eyelids and of flashes 
of light in front of her eyes ; she may only see the lialf of objects, or 
slie may see double. She may become suddenly blind, and this may 
occur without any other warning sign wliatever. Tlie eyes show no 
changes, except intense oedema and sometimes partial detichment 
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of the retina ; retinal hfemorrhages are not common, and these 
changes totally disappear if the patient recovers. 

3. Epigastric pain and vomiting. 

4. The rederaa becomes more marked, especially about the legs 
and the vulva, which may be swollen (Fig. 32). 

5. The urine shows characteristic changes. The quantity is 
much diminished. Instead of the average amount of 50 ozs. in the 
twenty-four hour’s, she may pass as little as 4 to 8 ozs., and in some 


Fig. 32. — (Edema op the Vulva. 


cases there may even be total suppression. On examination the 
urine is found to be almost solid with albumin, and this may 
amount to 10 grams per litre, and in severe cases to 30 or 40. 
grams. The albumin is composed of both serum-albumin and 
serum-globulin ; according to some observers the latter variety 
predominates. 

Various types of casts are found, the commonest being the hyaline 
and granular. Some epithelial casts may be found, and a few renal 
cells. Blood is very frequently present. Acetone and diacetic acid 
are generally present. 
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The ratio between the nitrogen excreted as ammonia and that 
excreted as urea, that is the ammonia-coefficient, is high. 

G. A rise in the blood-pressure. 

If tliese symptoms develop, unless proper treatment is at once 
instituted, and often in spite of it, they increase in severity, and 
the patient may at any moment have an eclamptic seizure. 

Fortunately these “warning signs'' are present ^^*a rule, but 
it must be remembered that they may be absent, ^ Cases_^^ beeu 
recorded in which the first symptom has been sudden blindness, 
followed by the rapid onset of fits, and others in wliicli the first 
sign has been the onset of the eclamptic convulsion itself. 

Description of the Fit. — Eclampsia may come on at any time ; 
it may occur while the patient is asleep. A single fit only may 
occur. This is the more likely to be the case if the fit bo intrapartum 
or postpartum. As a rule it is a wai*ning of others to follow, and 
the tendency is for the fits to recur. In mild cases the fits may 
occur only from one to three times ; in some cases very great 
frequency may be noted, such as from 5 to 10 or even as many as 
20, and in the most severe cases 100 or more. They may follow 
each other so frequently as to appear almost continuous. The 
number of the fits is not necessarily an index of the severity of the 
condition, but cases with many fits are usually serious. 

It is customary to describe the fit as occurring in several stages, 
but it must be realized that there is no pause between these 
stages. The patient is unconscious throughout the fit. In general 
terms the tit is very similar to that seen in epilepsy. 

Premonitory Stag*e. — As a nile the fit begins in the face. The 
patient will be noticed to roll her eyes, and there may be sligljt 
twitchings of the liands and face. This stage only lasts from 
15 to 20 seconds, and is not always observed. 

Tonic Stage. — The patient is rigid owing to the spread of the 
muscular contractions. The face is cyanosed from fixation of the 
chest muscles and the diaphragm. This stage does not last longer 
than half a minute, and is followed by the clonic stage. The tongue 
may be bitten between the clenched teeth. 

Clonic Stage. — Ttie muscles are now spasmodically contracted 
and then relaxed, so that this is the stage characterized by the con- 
vulsive movements. The ja%v-muscles share in these movements, 
so that the patient may bite her tongue. By the jaw-movements 
the blood-stained saliva is beaten up into a froth, and the patient 
is said to foam at the mouth. The face is congested, the breathing 
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stertorous, and the patient deeply unconscious. This stage may last 
from half a minute to two minutes. It is Tisually followed by a 
state of coma. 

State of Coma. — As a rule, after the convulsion is over the 
patient sinks into a comatose condition. This may continue for 
several hours, and then the patient awakes to consciousness. In 
other cases the coma may be only of short duration, and be broken 
by the occvuTonco of anotlier fit. In severe cases the fits succeed 
each otlier in such rapid succession that tliere is no time for this 
stage. During the attack the temperature generally rises considerably. 
A temperature of 104° F. or 105° F. is not unusual. Whitridge 
Williams lias recorded a fatal case, in which it rose to 109 ‘5° F. just 
before death. 'Phe causation of this rise is not ceidain. It is 
believed by some to be due to the toxin of eclampsia stimulating the 
tliermic centres, but by othei-s it is regariled as the result of excessive 
heat proiluction from muscular action. The patient may remain 
comatose after one fit. 

The blood-pressure shows a marked increase during the fit. The 
pulse is full and bounding, and the arterial systolic pressure may 
be as high as 250 mm. of mercury or more. 

A marked feature of this rise of blood-pressure in eclampsia 
is tliat after the attack it falls rapidly to normal. This is contrary 
to the behaviour of the blood-pressure in cases of chronic nephritis, 
in which it remains high even after delivery. 

The Urine. — The changes in the urine whicli have already 
been describe<l ai’c usually more evident during the eclamptic 
seizure. The amount is invariably diminished ; it may be suppressed. 
Various types of casts are present, usually the hyaline and granu- 
lar. Epitlielial casts and isolated renal cells may occur but rarely ; 
blood is nearly always present. 

Protein is present in increased amount, which may be so great 
that it is necessary to dilute the urine in order to determine cor- 
rectly the amount by means of Esbach’s tube. In extreme cases 
30 to 40 grams per litre have been found, and the urine may be 
almost solid with albumin. Serum-albumin and serum-globulin are 
both present, and the serum-globulin is relatively greater in amount. 

This high albumin-output is only of temporary duration. It 
may be accounted for by the increased muscular exertion. Usually 
within 48 hours after delivery it falls to less than a gram per litre, 
and then rapidly diminishes, leaving only a trace of albumin. This 
trace of albumin may continue for several weeks. High grades 
of albuminuria are not necessarily associated with marked renal 
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lesions. The total amount of nitrogen in the urine is markedly 
diminished. The amount of urea, which is normally 2 per cent., 
is much reduced. Tliere is, liowever, an increase in the amino- 
acids and "t^reatinin. 'Jdie ratio tlierefore between tlie amount of 
nitrogen excreted as ammonia, and tliat excreted as urea, that is the 
ammonia-coefficient, is high. It is stated that with the onset of 
convulsions a decrease in the ammonia-coefficient usually occurs ; that 
this decrease is followed by a inarked rise, whicli may be maintained 
for several days and is of favour<able [)rognosis. In several fatal cases 
it was found tliat the ammonia-coefficient was low. The ammonia- 
coefficient is markedly raised in liypereniesis gravidarum also. 

The amount of chlorides in the urine is diminished. Acetone 
and diacetic acid as a rule are present, but tliey may be absent. The 
diastase content is also raised. 

It is a striking fact that after the attack the quantity of unne 
is usually increased for about 48 hours — large amounts such as 4 
to 5 pints may be passed: the amount then gradually returns to 
the normal (Fig. 33). 

The urine during convalescence continues to show an increased 
nitrogenous content. A similar cliange is observed after normal 
labour, however, due probably to the involution process of the 
utenis. This, increase, therefore, in eclampsia may be due partly 
to the same cause as well as to the elimination of toxic materials. 
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Complications. 

As a result of the fit, the patient may bleed from injury to 
her tongue, due to the unconscious movements of the jaw. If the 



Fig. 33a. — Ukine Chart, showing the Ammonia-Coefficient in Neheotic Vomit- 
ing, Starvation and Tox-wmic Vomiting. 


head is not turned to one side she may sulFocate during the fit, 
but she is more liable to develop septic broncho-pneumonia at a 
later date owing to the inhalation of septic saliva into the air 
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passages, especially if the teeth are decayed, or there have been 
attempts at feeding. 

The convulsions are always followed by unconsciousness of a 
shorter or longer duration. When the patient wakes from this 
comatose state she may have no recollection of the fits, or even 
of the day or two succeeding it, and this fact may be of import- 
ance from a medico-legal aspect. 

Mental derangement follows in from 5 to 7 per cent, of cases, 
but such derangements are, as a rule, of a temporary character only. 
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Fig. 33b. — Ukine Chart, showing the Albumin, Nitrogen and Ammonia Percent- 
age IN a Cask of Eclampsia. 


Some patients are muddle-headed for some time afterwards, and 
are unable to recognize friends. 

The eye-lesions as a general rale do not persist, but they may 
do so occasionally from a partial detachment of the retina. Hemi- 
anopsia has been noticed as a result of the cerebral lesions incident 
to eclampsia. 

In some cases the patient becomes markedly jaundiced. This 
may be noticed during or shortly after the convulsion. This sign 
is of grave prognostic significance, for it points to serious hepatic 
involvement. 

Antepartum eclampsia is usually followed by the rapid onset 
of labour. The patient may die imdelivered ; on the other hand, 
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Showing an increase in the daily amount of urine passed from 2 ounces to 137 
ounces as the result of pregnancy being terminated, followed by a gradual return to 
the normal. 

she may recover without delivery taking place, and at a later 
date expel, commonly a dead foetus, but sometimes a live child at 
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In intrapartum eclampsia the uterine contractions tend to in- 
crease in strength and frequency, and so delivery is hastened. 

Postpartum eclampsia usually comes on within 48 hours after 
delivery, but it may be delayed as late as a week. It can be no 
longer regarded as a benign form. Convulsions may succeed eacli 
other rapidly, and in such cases the maternal mortality is stated 
to be as high as 25 per cent. 


Pkoonosis 


(a) The Mother . — Eclampsia is a grave disease, and is oik^ of the 
most dangerous conditions met with by the obstetrician. The mortality 
rate is from 20 to 25 per cent. Tlie total mortality from eclampsia 
is about 4 in every 10,000 confinements. In tlie collected cases from 
the principal liospitals in difiei-ent parts of the United Kingdom from 
the 10 years, 1911 to 1920, the following st itistics were obtaiTied : — 


London, 21*9 

North of England, 24*43 
Midlands, 25*10 

Edinburgli, 25 00 

Dublin, 10*29 


per cent. (547 eases). 

,, ,, (804 cases). 

,, ,, (302 cases) 

,, ,, (148 cases). 

,, ,, (204 cases). 


It will bo noted that the Dublin figures are lower than those ob- 
tained elsewhere, and may bo ascribed to their adoption of Stroganotfs 
methods of expectant treatment. His own figui’es show a mortality of 
only 6 '6 per cent, among 360 cases. Zweifel, using similar methods, 
claims to have further reduced the maternal moi’tality to 5*3 ])er cent, 
in a series of 94 cases. Stroganoff* believes that, if expectant methods 
are used early, and the cases are not m^gh^cted, the liguri^ is capable 
of being still further lowered to 2 per cent. 

An interesting point in tlie collected soi*ies of cases already i*ef erred 
to is tliat eclampsia appears to be more serious in one country than 
another, and also in certain districts of the same country resembling 
what is known to occur in the case of certain acute infections. 

A bad prognosis is indicated if — 

1. Coma is present. 

2. The pulse-rate is over 120 per minute. 

3. The temperature is above IDS'" F. 

4. The number of fits is more than 10. 

5. The secretion of urine is markedly diminished or suppressed, 

and the urine “solidifies” on boiling. 

6. If with diminution of urine tliere is also absence of oedema. 

7. The blood-pressure is above 200 mm. mercury. 




LIVER FROM A FATAL CASE OF ECLAMPSIA. 


PLA7'£ III. 



Fig. a. Surface of liver. Pale yellow shewing Fig. B. On section the red areas which are 

SCATTERED RED AREAS BENEATH ITS CAPSULE. DUE TO H.^MORRHAGE ARE SEEN TO HAVE A PALER 
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Tlio prognosis is worst in the jxjstpartum variety, and more serious 
in the antepartum than in the intrapartum forms. 

Cases which occur in a fulminating manner without previous 
warning signs having been discerned, are worse than those in which 
tiiere have been warning signs, and in which, as a consequence, treat- 
ment lias boon begun. 

Eclampsia is graver when the condition supervenes in a patient 
who has old standing kidney disease, or who lias already borne many 
(Oiildren. The prognosis in antepartum eclampsia is favourably af- 
rected by the death of the fcetus. Usually the fits cease and a rapid 
iniprovement follows in the patient’s (Hindition. This is not always 
the case, however, foi* instances have been recorded in which eclampsia 
has developed during the expulsion of a fcetus wliich has (widently 
been dead for a considerable time. 

The immediate causes of death of the mother are numerous. 
She may die from aspliyxia due either to cessation of respiration 
during the paroxysm, or to the entrance of saliva or blood into the 
larynx cJuring tlie fit or while she is in a state of coma ; she may 
die from (x^<lema of the lungs ; she may die from cerebral ha)m- 
orrhage and from gi'adually deepening coma, or at a later date 
from septic broncho-pneumonia or general infection. The immediate 
cause of vleath is usually coma. 

The (question may be raised, if she recovers, as to what will 
happen in the event of her again becoming pregnant. After the 
first pregnaii(*y the attack does not recur, as a rule, in subsequent 
pregnancies. Occasionally the patient sufters from a slight permanent 
impairment of the renal function and a residual albuminuria. But if 
it occurs in a patient who has borne many children already, anrl if 
she has suftered from chronic kidney disease, the attacks are liable to 
recur and the prognosis is more serious if she again becomes pregnant. 

(6) The Child , — Tlie prognosis is bad. Forty-nine per cent, of 
the children are born dead or die shortly after delivery. The total 
fcetal mortality from eclanq>sia is from 7 to 8 to every 10,000 
labours. 

The cause of death may be asphyxia, due probably to inter- 
ference with the flow of the maternal blood in the placenta during 
the convulsions; or it may be the result of the toxa^rrda, the liver 
and kidneys showing lesions similar to those found in the motlier, 
or as a result of injuiy from obstetric manipulations carried out to 
hasten delivery. 

Even if the child is born alive it may die later from prematurity, 
as labour occurs so frequently before full time. Convulsions within 
a few minutes of delivery are common. 
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The causation is discussetl under the section on the Toxaemia of 
Pregnancy (see p. 94). 

Pathological Anatomy 

Fatal cases of eclampsia show lesions in tlie liver, kidneys, 
spleen, lieart, and brain ; these changes are most characteristic in 
the liver. 

Liver . — la a well-marked case the liver is pale yellow in colour ; 
beneatli its cap.sule are scattered red areas. These may be seen 
to liave a paler necrotic central portion. Tliese red areas are due 
to luemorrhage, and are as a rule small, but they may attain to a 
large size (Plate III.). A few cases have been recorded in which 
the area has involved a large portion of the smface of the liver, 
and in which the capsule over it has given way, resulting in a 
fatal intraporitoneal lucmori-hage. 

On section the cut surface is also pale yellow, and areas of 
haunorrhage can again be seen, sbowdng that this change takes 
place within the liver substance as well as on the surface. 

Microscopic examination reveals that the lesion is situated 
mainly in the region of the portal veins, wliich are throm- 
bosed. The red areas consist of degeneiute liver cells, which have 
lost their cell-outline, are fatty, and are invaded and separated 
by blood cells. The change is most obvious at the periphery of 
the lobule. Similar lesions occur in the liver lobule in hyper- 
emesis gravidanim, but as contrasted with eclampsia the lesion is 
more obvious at the centre of the lobule. Even in eclampsia, how- 
evei*, the degeneration may not be limited to the outer part, but 
may extend and involve the central portion, and tlie intralobular 
vein may itself be thrombosed. 

Kidneys . — The kidneys are usually enlarged, their average 
weiglit being 310 grams, with a maximum weight of 345 grams. 
Usually both are equal in size, but occasionally one may be 
considerably larger than the other. They are pale yellow in colour, 
and effusions of blood may be found immediately beneath the 
capsule. 

On section the surface is yellow, the cortex thickened and pale, 
forming a marked contrast to tlie deeply congested and more cen- 
trally situated portions ; haemorrhages are not uncommon also 
between the coi'tex and medulla. 

Microscopic examination shows that all parts of the kidney 
substance are affected, but the lesions are most marked in the region 
of the convoluted tubules. These lesions are essentially degene- 
rative and not inflammatory, and are comparable with those found 
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in kidneys after the excretion of poisons such as pliosphorus or 
cantharides. The lumina of the convoluted tubules are filled with 
amorphous casts composed of broken-down protoplasm and hyaline 
material; the cells lining the tubules have no longer a distinct 
outline, and the nuclei may not be seen. The glomeruli show 
comparatively slight changes. The veins are engorged and many 
are thrombosed. The interstitial connective tissue is a3dematous, 
and in rare cases shows small-celled infiltration ; fatty masses may 
often be seen in the inter-tubular connective tissue. 

Ureters. — Tho ureters are frequently found to be dilated, but 
this is not, however, the (*ause of the eclamptic condition, for this 
dilatation is observed in pregnant women quite apart from 
eclampsia (Fig. 51). 

Spleen . — Occasionally lesions similai* to iliose described in the 
liver may be observed in the spleen. They are by no means so 
marked and often are absent. 

Heart , — Areas of necrosis and hsemorrhage are found in the 
heart muscle in about 65 per cent, of cases. Granular and fatty 
degeneration is invariably present. Fatty globules occur v/ithin 
the red blood-corpuscles. 

Brain , — Lesions may be observed in about 90 per cent, of cases. 
The capillaries are thrombosed, tliere are numerous small areas 
of hsemoiThage, and tlie nerve-cells and fibres are degenerate. 
Subdural hemorrhages have been noted in some cases. Usually 
the lesions are situated in the cortex and in the deep nuclei. These 
changes are the result of the fits and are not toxic in origin. 

Investigations carried out upon the infants bom of eclamptic 
mothers show that the lesions are not confined to the mother, for 
changes of a similar nature may be found in the liver of the 
foetus. 


Treatment of Eclampsia 

This may be considered under two headings, viz. (i) Preventive, 
and (ii) Curative. 

Preventive. — Prophylactic measures are of the greatest import- 
ance ; they have already been mentioned in the section upon The 
Pregnancy Kidney or Pre-eclamptic Toxaemia,” in which condition 
the chief aim in the treatment is to prevent the onset of eclampsia 
itself. The condition is to be regarded as largely preventable if 
proper antenatal supervision be adopted. It is easier to prevent 
eclampsia than to cure it. 
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The urine of every pregnant woman should be tested for the 
presence of albumin at regular intervals during the whole of 
pregnancy (see p. 82). This precaution is especially important in 
primigravidae, owing to the greater frequency of eclampsia in 
women who are pregnant for the first time. 

The patient must be warned by her doctor to inform him if the 
amount of urine passed becomes diminished, or if she has headache, 
sickness, oedema, or dimness of vision. If any of these symptoms 
are present the patient nnist be treated as for toxaiinia of pregnancy 
(seep. 114). 


CURATIVE TREATMENT. 

The Treatment of the Fit itself. 

If practicable, it is better not to move the patient during the fit, 
but to allow her to remain where she is. This is in order to obviate 
the risk of bringing on another fit by the stimulation of unnecessary 
handling. 

A gag of some description must be placed between her teeth. 
False and also loose teeth must be removed or they may be sucked 
down the throat and into the larynx and cause sufibcation. The 
handle of a spoon or some similar instrument wrapped round with 
a handkerchief will serve for this purpose ; the gag is used in order 
to prevent the patient from biting her tongue during the convulsive 
and unconscious movements. 

After the fit has passed off the liead must be turned on to one 
side gently, so that blood or saliva may run out of the mouth and 
none may enter the respiratory passages, for if this occurs the patient 
may be suffocated, or ran the risk of septic broncho-pneumonia. If 
there is much mucus or the respiration is bubbly or laboured, the 
head must be brought over the edge of the bed with the face down- 
wards and the back of the pharynx swabbed out. Unless these 
precautions are observed it is possible for the patient to be suffocated 
and to drown in her own secretion. It is therefore absolutely essen- 
tial that a trained attendant should constantly be with the patient. 
It is also advisable that a supply of oxygen be kept in readiness 
should cyanosis pei-sist. Restrain the patient gently from injuring 
herself ; place a pillow beneath her head, and l(X)sen the clothing 
about the neck and chest. 

The Prevention of the Recurrence of the Fit. 

A case of eclampsia cannot properly be treated at home and calls 
for hospital resources. 
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General . — The patient must be placed in bed, her clothing re- 
moved gently, and no irritating material allowed in contact with 
her skin. While in bed all manipulations must be avoided as far 
as possible, such as vaginal examinations and the administration of 
enernata, for such measures may bring about a convulsion. The room 
itself should be preferably in the quietest portion of the building ; the 
blinds should be lowered and the room darkened, sufficient light must, 
however, be available for the proper supervision and treatment of the 
patient ; no bright liglit or sudden noise should be permitted, such 
as the slamming of a door or the ringing of the telephone bell. It 
is wiser to allow no one in the room other than the nurse and doctor. 

Sedative Drugs . — In order to control the explosions of nerve 
energy which bring about the convulsive movements, various se- 
dative drugs are used. Of these must be considered ; — 

Morphia . — Morphia has a marked effect in diminishing rest- 
lessness and in cliecking tlie occuirence of the tits ; it tends also 
to lower the blood-pressure and to retard proteid metabolism. 
It is contra-indicated in cases presenting anuria or in those in whom 
the secretion of urine is markedly diminished. 

It is given liy liyjiodermic subcutaneous injection in full doses 
of ] or ^ gr. comhined usually witli atropine sulphate yhu to 
counteract the depressant effect on the respiratory centre. If tlie 
patient is not under the influence of the ding in 2 hours, the dose 
may be repeated, but without the atropin. The doses may be repeated 
up to a total oi^ grains in the 24 hours, but this is only indicated in 
those cases i^jjl^ich the convulsions persist. Care must be taken 
to watch the respiratory rate and the doses must not be continued if 
this is lowered. 

Veratrum viride . — This drug has been warmly recommended 
by some. In many cases the recurrence of the fits is markedly 
diminished after its administration. The action of the drug is 
probably due to its vaso-dilator and diuretic effects ; it slows the 
pulse and lowers the blood-pressure. The dose is 15 min. of the 
tine turn at half-hourly intervals, until the heart-beat has fallen to 
60 beats a minute. It is better given by intramuscular injections 
as veratrone ^ c.c., as the standard of the tincture may vary. On 
the other hand, if the patient is feeble, there is some risk in using the 
drug, for it has a marked depressing effect upon the cardiac muscles. 
Its use should bo restricted to patients in whom the blood-pressure is 
liigh, the pulse-rate frequent and the fits numerous. It must not bo 
administered without proper and frequent supervision of the blood- 
pressure and pulse-rate, and the actual dosage will depend upon these 
factors. If the blood-pressure is above 195 mm. of mercury give 1 c.c. ; 

K 



130 


ABNORMAL PREGNANCY 


if between 195 and 175, | c.c. ; if between 175 and 155, 4 c.c. ; and if 
between 155 and 140, | c.c. Under careful Huperviaion it is a valuable 
aid in controlling the number of the fits ; it should not, however, be 
used in combination with morphia. 

Chloroform . — In the past, chloroform has been given in cases 
of intrapartum eclampsia, and during any necessary obstetric 
manipulation. It has certain advantages in that its action is 
quick and it is rapidly eliminated. Moreover, it can be given 
to a patient who is unconscious or unable to swallow, and it is easy 
to give. On the other hand, its prolonged administration by tlie 
attendant is difficult, for he must be constantly present ; it lias 
been shown to cause lesions in the liver ide^ntical with those of 
eclampsia, and occasionally it has no effect upon controlling the 
recurrence of the fits. Owing to the possible damage to tlie liver 
tliat may be caused by chloroform, and the risk in increasing tlie 
already existing acidosis, it is inadvisable to use chloroform in 
cases of eclampsia. It can be used during any vaginal or uterine 
manipulations, if ether is contra-indicated 

Chloral Hydrate and Potassium Bromide . — These may be given 
as substitutes for morphia and chloroform, but they are better 
given in combination with morphia if necessary. 

If the patient is conscious, they are to be given by the mouth, 
tlie dose being 15 gr. of each at intervals of an hour until four doses 

o o 

lia%'e been taken. 

If the patient is unconscious, they are to he given by the rectum 
in double the quantity combined with starch mucilage. 

Should no effect be apparent after four doses have been given, 
it is better to discontinue their use. 

Stroganofl' in his expectant method of treatment gi\'os 75 to 
130 gr. of chloral hydrate and to | gr. of morphine in combination 
during the first 12 liours, and he also uses chloroform during this 
time if fits continue but the patient is in good condition ; otherwise 
the doses are spread over 24 hours. 

IViyroid Extract . — An attempt has been made to counteract 
the h 3 rpothetical insufficiency of thyroid secretion by giving the 
extract in large doses, such as gr. x. three times daily. It is 
known that thyroid extract can act as a vasodilator and diuretic ; 
it is possible, therefore, that what effect it has may be due to 
these properties. This drug is of greater use in the pre-eclamptic 
condition of albuminuria. 

Pituitary Extract — This has also been recommended, but at 
present we have not sufficient data upon which to form any reliable 
judgment as to its value. 
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The Elimination and Dilution of the Toxins. 

Toxins are normal ly eliminated by means of tlie kidneys, the 
bowel, and the skin. They may be removed also wlien present in 
the blood-stream by venesection and the injection of saline solution, 
and the elimination of the toxins by any of these methods may be 
siipplemented also by this dilution. 

1. By the Kidneys . — As the kidneys are already in a damaged 
condition, no active dhiretic must be given, for this would impose 
more work upon the dajtiaged kidney epithelium. Only mild 
diuretics such as acetate or citrate of potash or spirits of nitrous 
ether are allowed. The kidneys should be flushed out by encouraging 
tlie patient to flrink largo quantities of barley water and im- 
perial drink. If the patient is not restless, and is not having con- 
vulsions, subcutaneous contin\ious saline may be given. If this 
is not possible, the saline may be run in by the rectum, but it must 
not be used in cases of marked oedema. If the kidneys are powerless 
to excrete it is useless and oven harmful to adopt these measui’os. If 
the .saline is given it is advi.sable to add sodium bicarbonate 0‘85 
per cent. 

2. By the Bowel . — Tlio bowels must be kept freely open in order 
to eliminate the absorption of toxic substonces from tlie intestines, 
the result of proteid metabolism, an<l also to bring about a reduction 
in the blood-pressure. 

Drugs which produce a watery stool are .specially indicated, 
for by this means also it is jKissible that .some toxin may be with- 
drawn from the body tissues. Tliose recommended are magnesium 
sulphate, jalap, and castor oil. If the patient is unconscious nothing 
must be given by the mouth except througli a nasal or oesophageal 
tube. Nor must any food be given except water. 

The modern method of expectant treatment lays great emphasis 
upon free purgation and bowel lavage. A rectal tube is passed 
18 inches along the bowel, after which water containing .sodium bi- 
carbonate 5 i. to the pint is poured in and .syphoned out. This is 
continued until, firstly, the return flow is faecal stained, then until it is 
clear. No soapy water is to be used. It may require upwards of 
1 hour before an absolutely satisfactory result is obtained so that 
large quantities of fluid must be employed. One or two pints of the 
solution should be left in the bowel. If the patient is too restless to 
allow of this prolonged procedure it is often necessary to give a pre- 
liminary dose of morp|4^ This method is strongly advocated by the 
Dublin school but is nbt regarded as essential by Stroganoff! 

3. By the Skin . — If the temperature rises as high as 105° F., it 
should be lowered by means of a tepid bath, when possible, at a 
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temperature of about 80"" F. The patient is allowed to remain in 
the bath until tlie rectal temperature lias fallen by 2° or 3' ; after 
being removed from the bath slie sweats profusely, and the tem- 
perature continues to fall. Other methods to obtain a free action 
of the skin are liot packs and the vapour bath. The drawback to 
any of the above methods is that they entail considerable handling 
or irritation of the patient which may induce a convulsion. 

Sweating has in some cases apparently caused stronger convul- 
sions and deeper coma. It is by no means cerbiin that the eclampsia- 
toxin leaves the body in tlie sweat, and sweating may cause a 
concentration of the toxin if the patient is not given plenty of fluid. 

For the above reasons these methods are not advised, unless 
it be to lower the temperature in tlie manner described; and then 
the toxin should be diluted by encouraging the patient to drink 
large quantities of fluid, or if necessary by the slow administration 
of saline per rectum. 

Pilocarpine has been recommended, but should not be given, 
for it causes a secretion from tlie lungs, and may accentuate any 
pulmonary (edema which is so often jiresc^nt to some extent in 
eclampsia. 

4. By the Blood-Btrearn , — Venesection in suitable cases has a 
marked eflect upon tlH‘ occurrence of tlie tits. It is recorded that 
after one venesection the fits ceased in 54 per cc^nt. of cases. 'JMie 
blood is taken as a rule from the median basilic vein, and from 
10 ozs. to 1 pint of blood removed according to the patient’s condi- 
tion. This is often done as a preliminary to tlie intra-venous saline 
infusion, so that the blood-pressure may be lowered. 

Suitable cases are those in which the patient is plethoric, has 
a full bounding pulse and high blood-pressure, or is cyanosed. It is 
advisable, in addition to venesection, to administer oxygen, and arti- 
ficial respiration has been required in some cases. V enesection is not 
to be practised unless the systolic blood-pressure rises up to or beyond 
200 mm. mercury and cyanosis is present nor if the patient is feeble 
and anaemic. If this method is employed not more than 20 ozs. of 
blood are to bo withdrawn and it is better not repeated. 

Saline infusion is a valuable aid in diluting the toxin, and is 
to be recommended unless the patient shows any evidence of 
pulmonary oedema. It may be given either by intra-venous 
infusion, by the rectum, or into the subcutaneous tissues. Of 
these methods the intra-venous is best if venesection is performed, 
as the saline may be run into the vein immediately after withdrawing 
the blood The subcutaneous method is not to be employed if the 
patient is restless. 
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Togetlier with the saline a drachm of sodium acetate or sodium 
bicarbonate to the pint of saline (0*85 per cent.) may be added so 
as to increase the alkalinity of the blood, which is diminished in 
eclampsia. In order to combat the acidosis 5 per cent, glucose is 
also added. This may be given per rectum with the saline if the 
patient feels too sick to retain it by the mouth. Saline solution 
is not only of value to dilute the toxin, but it also acts as a 
diuretic. 

Groat care must bo oxorcisod that the troatmont shall not bo too 
drastic or energetic. In the report upon the collected cases already 
referred to, the following comment was made in this respect: ‘‘It is 
impossible to avoid the conviction tliat tlio majority of tlie fatal cases 
wore over treated, and that in a considerable number the excessive 
treatment must hav^o been a contributory factor in bringing about 
the fatal result/’ 

Serum Treatment — The administration of serum is based upon 
the belief that during pregnancy there are circulating in tlie 
mother’s blood poisonous protei<l bodies which have been derived 
Irom the cells of the chorionic villi. It is believed that tlie pregnant 
woman forms within her blood-serum a (diemical body of the nature 
of a ierment which is able to countera(*t these protein bodies, and 
Abderhalder/s serum test for pregnancy is ba8e(l upon the presence 
or absence of this ferment. If, however, the toxins are in too great 
quantity or the protective ferment is not sufficiently produced, 
thpn a condition of toxaemia results. 

X ^ The seinim treatment aims at suppilying this ferment deficiency 
by giving the patient serum from a normal pregnant woman. It 
is given subcutaneously in doses of 15 to 25 c.cm. at inteiwals of 
24 hours. It must not be repeated too often for fear of inducing 
anaphylactic phenomena, and care must be taken that the serum 
is obtained from a woman free of syphilis. Good results have been 
recorded in some cases of eclampsia, and also of hyperemesis gravi- 
darum by the giving of this serum, and benefit is claimed not only 
by the administration of a pregnant woman’s serum, but also 
serum from a non-pregnant woman, from a man, or even from a 
Jborse. 

V 'l^heoretically tliere is sufficient ground in favour of this mode 
of treatment, although the evidence is not conclusive at the present 
time. 

Obstetrical Treatment — The question of the obstetrical treatment 
of eclampsia has led to much discussion and difference of opinion. 
There have been in the past two entirely opposed views ; the one 
claims that the pregnancy must be terminated at once if the toxaemia 
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is severe, or the patient has had a fit, whether the patient is already in 
labour or not ; the other claims that no obstetrical interference is neces- 
sary unless medical measures fail, or the patient is advanced in labour. 

In favour of the former view was the experience that, in most cases, 
recovery was rapid after the uterus was emptied; the belief that 
eclampsia was a toxaemia, and that the toxin was derived from the 
ovum ; that improvement in the maternal condition followed if the 
foetus died in utero, and the frequency with which abortion or labour 
came on when the degree of toxmrnia was severe. In consequence, it 
was argued that the correct treatment was to empty the uterus with 
as little delay as possible. Hence such measures of induction were 
employed, and this proving too slow, more rapid measures, such as 
accouchement force and Ccesarean section, were employed. 

In favour of the second view, it was urged that the convulsions are 
not necessarily due to the labour, because the fits occur apart from 
labour, and labour' pains apparently do not stimulate tliem. It is 
stated that the fits continue in 57 per cent, of cases after parturition 
is complete. 

Tliese views have found })()werful support fi-oin the report of the 
Committee appointed to inx^estigate the treatment (rf eclampsia in the 
United Kingdom. Tlieir report has gj*eatly modified some of the 
views which previously had been field. The tendency until then liad 
grown in favour of the rapid termination of laboui- often by Cmsarean 
section. The repoi*t was a powerful plea for restraint in regard to 
obstetric management. Active interference, as represented by Cmsar- 
ean section and rapid dilatation of the cervix, was shown to diminish 
the patient’s chances of recovery, instead of increasing them. This 
was evidenced in the maternal mortality rate of 21 per cent, when 
rapid delivery was practised, as against 10 29, when expectant or non- 
operative methods were employed. 

The actual figures of the maternal mortality for London and the 
Midlands was as follows : — 



Mild. 

Severe. 

(a) Natural delivery, 

4*5 per cent. 

36*9 per cent. 

(6) Assisted delivery. 

5*6 „ „ 

31-7 „ „ 

(6*) Induction of labour, 

66 „ 

26-4 „ „ 

(d) Ciesarean section, 

11-3 „ „ 

46-3 „ „ 

(e) Accouchement force 

18-1 „ „ 

63*1 ,, ,, 


These figures clearly demonstrate tliat tlie greater the degree of 
obstetric manipulation the higher will the mortality rate rise, and this 
point is still more striking when the results of delivery by Caesarean 
section or accouchement force are compared with those from Dublin 
(10-29), in which the treatment was medical and not obstetrical. 
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If the Patient is not in Labour . — In tlie light of our present 
knowledge it is considered inadvisable to induce labour, in cases of 
eclampsia, until medical measures have been given a trial of 48 hours. 
It is held that labour should not be induced as a routine, and that no 
operative interference sliould be made unless called for by some special 
urgency. 

0 If the Patient is already in Labour . — The labour, if proceeding 
normally, should be left to nature. 

If the second stage is delayed, the forceps may be used under gas 
and oxygen amesthesia, or, if there is no evidence of oedema, under 
ether. 

^ If induction of labour in eclampsia becomes necessary, owing to 
a continuance of the fits in spite of medical treatment, the method 
advised is to rupture tin? membranes, and insert a small rubber bag to 
dilate the cervical canal, or, if tlie cervix is wide enough, to use a larger 
rubber bag, sucli as that of Champetier do Kibes, or its more modern 
substitute. Induction by moans of bougies is too slow, and i-oquires 
too long a time for such urgent cases. Cmsarean section is contra- 
indicated, unless, in addition, there is some obstruction, pelvic con- 
traction, or great disproportion in size between the head and the pelvis. 
If necessary, craniotomy may be performe<i as the cliild’s chances of 
survival are, in any case, very poo)\ 

If a patient recovers from eclampsia under medical treatment before 
tlie onset of labour, the question of allowing the pregnancy to continue 
or not has to be considered. The danger, however, of a sudden fatal 
eclamptic attack supervening at a later date in the pregnancy must be 
borne in mind. Therefore, when the patient recovers as a result of 
medical measures, the pregnancy should be terminated. 

Surgical Treatment. — Lumbar puncture and spinal anaesthesia 
have been practised and recommended. It has been observed in 
some cases of lumbar puncture that the cerebro-spinal fluid comes 
out under increased tension, e.g. 450 mm. of mercury instead of the 
normal 120. 

At present, liowever, tliere is not sufficient evidence to prove that 
eitlier of these measures has any effect upon the fits. 

Decapsulation of tlie kidney lias been performed with a view 
to relieving intrarenal tension in cases of complete suppression or 
almost complete suppression of urine. Some successful results have 
been noted following upon merely incision of the kidney capsule in- 
stead of decapsulation. Sufficient knowledge, however, has not yet 
been accumulated to warrant the routine employment of these 
operative measures at the present time. 
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THE TOX/EMIAS OF PKEGNANCY {rontinued) 

HYPEREMESIS GRAVIDARUM 

A CERTAIN degree of nausea and vomiting commonly affects the 
pregnant woman in the early part of tlic pregnancy from about 
the fourth week to the beginning of the fourtli montli, after which 
time these unpleasant symptoms usuallj" subside. Sometimes, how- 
ever, during this time the symptoms are much more severe and the 
vomiting persists. 

The term “hyperemesis gravidarum ” is applied to those eases in 
which the vomiting becomes so frecjuent and so exti*eme that the 
patient is unable to retain her foo<l and becomes wasted in conse- 
quence. All gradations occur from tlie mihl cases of ordinary vomiting 
up to pimicious vomiting, and it is possible that the same (‘ause 
underlies them all. 

Frequency. — Nausea and the slighter degrees of vomiting are 
stated to occur in more than 50 per cent, of pregnant women, being 
more frequent among primigravidae than multipart. Vomiting of 
such severity as to merit the term pernicious vomiting is rare. The 
statistics of hospital patients show that pernicious vomiting of this 
degree occurs once only in every thousand pregnancies. This figure 
must be accepted with reserve, for the standard of vomiting which 
merits the term “ pernicious '' varied with the observer. Among 
neurotic women of the upper classes it is more common, as also 
among women of a highly-strung race such as the Jews. 

Varieties 

Vomiting in pregnancy is of two separate and distinct types : — 

1. Vomiting during pregnancy. 

2. Vomiting of pregnancy. 

1. Vomiting during Pregnancy. — In this variety the patient 
vomits on account of some disease which may be looked upon as an 
accidental complication of, and not as a result of, the pregnancy. 

(136) 
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There are several examples of this group, such as that due to the 
onset of an acute specific fever, to gastritis, a gastric ulcer, or cerebral 
tumour. Care must be taken not to pass over a case in which the 
vomiting is really the result of intestinal obstruction, or even of 
a gastric crisis of tabes. 

This variety is sometimes described as associated vonuting. 

2. Vomiting of Pregnancy. — The patient in tliis variety vomits 
because of the pregnancy, and there is no accompanying organic 
cause to explain it. 

(^'he nature of this type of vomiting is not known with any degree 
of certainty, and many views have been advanced to explain it. It 
is believed by most observers at the present time to be neurotic in 
origin in the vast majority of the cases, and that it is a result of the 
disturbance of endocrine activity which accompanies tlie fertilization 
of the ovum. Another view is that the primary cause of the vomit- 
ing is to be found in a maternal shortage of hepatic glycogen due in 
its turn to the needs of the hetus, and it is claimed that good results 
follow from the administration of carbohydi’ates either in the form 
of glucose intravenously or of lactose by tlie mouth, 
tj Again many cases of cure have been reco]*ded in which the 
vomiting ceased ailt^r the ri^placement of a retrofloxed gravid uterus, 
and the treatment of a laceration or erosion of tlie cervix. Such 
cases were formerly placed by tliemselv^es in a group known as the 
‘‘reflex,” but there is no proof whatever that the vomiting is brought 
about thus reflexly, for such causes are often present witliout vomit- 
ing, and vomiting may occur in their absence. It is far more probable 
that the cure may be attributed to the mental effect on the patient of 
the treatment adopted. The toxic group is now believed to represent 
only a very small number of cases. 

It is usual therefore to subdivide the vomiting of j^regnancy into 
two forms : — 

{a) The common or neurotic. 

(&) The rare or toxic. 

^ Neurotic. — There can be little doubt that almost all cases are 
of this nature. Many observations afford evidence that the vomiting 
may be tlie manifestation of a neurosis. 

^ Among these may be mentioned the fact that evidences of 
hysteria are often present in such cases, and that their true nature 
may be shown by the vomiting ceasing after strong mental impres- 
sions. Thus patients who have been anxious to have a child have 
been cured on the mere threat of terminating the pregnancy, and 
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cures have also followed upon the simplest medical measures, the 
administration of an anaesthetic, or even the application of an 
electric battery which was not working. This view is further 
supported by such instances as the large number of different drugs 
which have had their vogue and adherents, tlie almost invariable and 
sudden cure upon emptying the uterus, and by those cases in whicli 
the patient was cured because she believed, altliough wrongly, tliat 
abortion had been induced. 

Toxic. — At one time it was believed that this comprised a large 
group, and that it was in a minor degree present as the underlying 
cause in the neurotic group. 

The evidence in support of this view is the higli ammonia-co- 
efficient, and the acidosis from tlie presence of acetone and diacetic 
acid in the urine; that excessive vomiting fre(juently complicates a 
hydatidiform mole pregnancy, in which condition there is a marked 
proliferation of the foetal elements covering the villi, and it is from 
them that the toxin is claimed to be derive<l ; a further fact in 
support of this view is that in severe cases of pernicious vomiting 
toxic forms of neuritis have been known to occui\ 

But in the groat majority of cases of vomiting of pregnancy 
positive evidences of toxmmia are normally absent. It is now believed 
that the changes in the urine are mei*ely those whicli normally accom- 
pany starvation and water-depletion ; they are, in short, effects of tlie 
vomiting and not signs of the underlying cause. Biochemists to-day 
regard such a rise in the ammonia-coefficient as merely an index of 
acid neutralization, occurring as a safeguard to the body at a time 
when carbohydrate combustion has sunk to a low ebb. The prolonged 
vomiting, necessarily leading to carbohydrate depletion, is in itself a 
sufficient reason for the rise in the ammonia-coefficient, and this 
chemical change in the urine cannot be taken as evidence of toxaemia. 

Nor can the presence in the urine of such substances as acetone 
and diacetic acid (ketone bodies) be regarded as evidence of toxaemia, 
for they are the products of the incomplete combustion of fat, and 
occur in all pathological states in which carbohydrate is being very 
little utilized. Although, however, the high ammonia-coefficient and 
the presence of ketone bodies are no longer recognized as evidence of 
toxmmia they serve as a useful criterion, for they show, wliatever be 
their cause, that the condition of the patient is serious, and that 
prompt treatment is necessary in her interest. 

While it is now held that very few cases of toxic vomiting of 
pregnancy occur, it is not denied that there are some rare cases of 
toxic origin in which there may be severe toxic symptoms, a high 
urinary diastase, and evidences of renal and hepatic disease. 
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Pathology 

Few patients suffering from the neurotic variety of vomiting die, 
and therefore the description of the pathological lesions is founded on 
examinations of the severe cases. 

Liver . — The liver lesions are very similar to those found in acute 
yellow ati'opliy. In some there is a necrosis of the central portion 
of tlie lobule, while the periphery remains intact ; in other cases, 
however, there is no necrosis, but the liver shows evidence of marked 
fatty degeneration throughout the whole organ. 

Stress lias been laid by several observers upon the fact that the 
liver changes are dissimilar from those of eclampsia, in which con- 
dition the peripheral portion of the lobule is the main portion affected 
ratlier than the central portion as in hyperemesis gravidarum, but tins 
limitation to certain areas is not always evident. 

Kidneys . — -The kidneys may show no change. Those found are 
entirely degenerative in character, are confined to the cells of tlie 
convoluted tubules, wliich show cloudy swelling, the lumina being 
filled witli granular debris. The areas of haemorrhage and necrosis 
so frecpiently seen in the kidneys of fatal cases of ecvlampsia are 
not usually found in this condition. 

Symptoms 

Wlien the vomiting is due to some associated disease of pregnancy, 
such as a gastric ulcer or the presence of an intracranial tumour, 
the symptoms are those of the disease which is present, and it would 
be out of place to describe them liere. 

In the neurotic form the symptoms begin as in the ordinary 
vomiting of pregnancy. The vomiting, however, either persists 
beyond the beginning of the fourth month, tlie date at which the 
ordinary vomiting usually ends, or becomes more severe. The 
patient is sick after every meal and also between meals ; she is 
unable to absorb nourishment ; and her rest may be disturbed on 
account of vomiting at night. This form of vomiting may continue 
for several weeks, so that the patient wastes and may become so 
exhausted that her condition is rendered serious. She gradually 
becomes more emaciated and exliausted ; slie vomits coffee-ground- 
like material ; she becomes slightly jaundiced, the urine diminislies 
in quantity and contains an increasing amount of albumin and a higli 
diastase content, and shows a rise in the ammonia-coefficient and a 
fall in the amount of nitrogen excreted as urea together with the 
presence of acetone and diacetic acid. Patients in this class may 
gradually pass into a condition similar to the severe toxic variety, 
and may die from exhaustion. 
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In the rare instances of the toxic form the patient vomits at 
frequent intervals both day and night ; she can retain no food of 
any description, even if small quantities are offered at a time. 
The vomit is at first bile-stained, later it may become brownish in 
colour from intermingled blood, and the patient complains of epi- 
gastric pains. The patient rapidly sinks into a comatose condition ; 
the temperature gradually rises and may reach as high as 103°-104“ 
F. ; the pulse-rate becomes more frequent, up to 140 beats per nunute, 
and the condition may end fatally in the course of a week or ten 
days. Recovery, howevei', is still jx)ssible even in this serious group 
of cases if the uteras is emptied artificially, or if abortion should 
spontaneously occur. 

Diagnosis 

The fii*st step in tlie diagnosis is to make sure that the vomiting 
is not due to any one of the associated conditions already mentioned, 
including nephritis. This may be determined by a careful investiga- 
tion into the history of the vomiting, and a general e.xamination of 
the patient. It mast be remendiered also that vomiting is a marked 
feature of hydatidiform mole pregnam^}' and acute hydramnios, which 
conditions mu.st be excluded. 


Prognosis 


The prognosis is satisfactory in the neurotic group if the patient 
is properly managed and it is seldom necessary to emjity the uterus. 
Fortunately most eases of hypereinesis are of this variety, but these 
cases must by no means be regarded as trivial, for they are often a 
source of grave anxiety and may readily lead to death of the patient. 
The toxic form is much more rare, but on the other hand the prog- 
nosis of the toxic group is bad. Among even the severe forms of 
vomiting, however, recovery may follow upon abortion, provided this 
is not too long delayed and the patient allowed to become too weak. 
It is said that a gradual improvement may occur should the ftetus 
die even if the patient should not immediately abort. A recurrence 
of the vomiting is liable to take place in succeeding pregnancies. 

Treatment 

The ordinary form of vomiting which occurs during the early 
months of pregnancy can be treate«l, usually with success, by 
means of simple remedies. The patient should be told to take a 
cup of weak tea or hot milk with a dry biscuit or piece of toast 
as soon as she wakes, so that she is not allowed to feel any 
faintness which might ensue were she to wait for her breakfast 
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hour. She should be advised to take her breakfast in bed, and 
remain in the recumbent position for about half an hour after- 
wiirds. Even if she is sick, it is better for her to take foo<l rather 
than to starve herself. A daily action of the bowels is necessary. 
She should be encouraged by the knowledge that most pregnant 
women complain of vomiting and nausea, but that the symptoms 
are of a temporary character oidy. It is important that this form 
of vomiting should not be alhjwed to drift on unchecked, otherwise, 
owing to the consecpient starvation, loss of fluid and acidosis, her 
condition may become serious, and once the patient has reached the 
stage at which there is almost continuous vomiting, rise of pulse 
frequency, loss of sleep, wasting, and exhaustion, the treatment 
becomes correspondingly more difficult, and more energetic measures 
are required. An essential part of the treatment, if it is to be success- 
ful, is to remove the patient from her home. Discipline and separation 
from the interference of too sympathetic friends and relations are 
important factors in the treatment. 

In most cases it is extraordinary how rajudly tlu* vomiting ceases 
when the f)atient is remove<l to hospital or nursing home. She cannot 
he »»xpect(fd t<.) recovtM’ so long as sluj is sui’j’ounded by over-anxious 
I’elatives, and a fus.sy nurse who is continually oflering her a basin, 
and keeps the bedclothes covered with waterproof sheeting. Those 
arc* dircset incentives to vomit; it is obvious to her that she is expected 
to do so, and the suggestive influence of these surroundings is to make 
her continue to do so. The patient must not only be put in proper 
surroxindings, but she must also be helped by the mental atmosphere. 
She must be made to understand that the condition will soon pass, 
and she will be cured with certainty. It is better not to give her 
a fluid diet but to put her on to a solid diet from the commence- 
ment of the treatment. The amount should be small in quantity and 
at frecpient intervals, for the feeling of nausea will often return if the 
patient is allowed to become faint from the want of food. She will 
as likely as not at first refuse to take solid food, but she should be 
assured that she can do so, and of the better results that follow. She 
must, therefore, be made to eat it, and the attendant must stay with 
her until she has done so. As a general rule these methods of treat- 
ment give immediate and striking results, for the patient having 
found she can retain her diet is so impressed and encouraged that 
very little further persuasion is necessary, and the further progress 
of the case is towards a rapid and complete recovery. It is inadvis- 
able to begin the treatment by drugs, but occasionally small doses of 
morphia such as gr. ^ may bo given at the commencement of the 
treatment. 
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If, however, tlie condition is of longer standing and docs not yield 
readily to treatment on these linos, it may he necessary to adopt 
certain additional measures. All food hy tlio mouth should he 
stopped for 24 to 48 hours, and the patient allowed only sips of w^ater. 
If at the end of this time she does not vomit a return may be made 
to an ordinary diet. But should the vomiting return oi* continue, 
the treatment hy the carboliydrate j'eplacement method should he 
adopted. All fcxxl by the mouth must be stoppcul foi- 48 hours and 
the patient given I'ectal saline', containing 10 per cent, glucose, or if 
the exhaustion is extreme the glucose may he given as a 10 per cent, 
solution in normal saline intravenously, 800 c.c. being administered 
at four-hourly intervals. A daily action of the bowels is necessary 
to prevent decomposition and any consequent irritation of the intestinal 
mucous membrane. Purges cannot be given bj^ the mouth, however, 
therefore high enemata of soap and water should be used, the patient’s 
hips being raised at the time. Usually after 48 hours a gradual 
return to ordinary diet may l3e effected. The food should be I'ich in 
carbohydrates but the fats should be eliminated, so that milk must in 
consequence be forbidden at this stage. Sugar can be tolerated l)y 
the mouth if given in tlie foi-m of lactose instead of glucose. Success 
has often followed the administration of large doses of biomide of 
potassium and chloral hydrate hy the rectum, and these substances 
may with advantage be included in the rectal salhie. 

Many other drugs have been used and advocated, such as bisnmtli, 
small doses of dilute hydrocyanic acid, oxalate of cerium or minim 
doses of tincture of iodine given by mouth, but it is doubtful if these 
have any effect, and if used they should be given more for their 
suggestive value than any other reason. 

The same comment probably applied to the successful results which 
have been recorded from the subcutaneous administration of serum, 
whether this serum be obtained from the pregnant woman or from 
a horse. It is claimed that the serum of a patient suffering from 
pernicious vomiting is lacking in a protective ferment. The serum if 
obtained from another pregnant woman, should be taken in the later 
months of her pregnancy after the stage of vomiting has gone by, 
and after an investigation to exclude syphilis has been made. The 
dose is 15 c.c. subcutaneously at intervals of 24 hours. Not more 
than seven doses should be given for fear of causing anaphylactic 
phenomena. 

It is seldom necessary in practice to resort to any of those 
more energetic measures. Moat patients do not even require rectal 
injections. The essentials to success are the surroundings of the 
patient, the attitude of the nimse and medical attendant, and an 
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atmosphere of certainty and confidence that she will soon recover and 
the symptoms will not recur. 

Operative Treatment. — All treatment of the above description 
may be of no avail, and the patient become so exhausted that 
it may be necessary to terminate the pregnancy. It should be 
remembered that in neurotic cases this measure is but rarely 
required, and should be adopted only after all otlier methods have 
been thoroughly and efficiently carried out. The difficulty in these 
cases, is to decide when to induce abortion. If it is done too early 
it will frequently be done unnecessarily, but it should never be de- 
layed if the patient becomes very weak, or the operation, instead 
of doing good, may be sufficient to turn the scale against her. 

It is true that the statistics of abortion are unfavourable, but that 
is because so frequently interference is delayed until too late. Our 
guide as to the time in neurotic cases must be the amount of feeble- 
ness of the patient, and in the toxic cases it must depend upon her 
reaction to treatment and on the ammonia-coefficient. It is claimed 
by some that abortion is indicated if the pulse-rate rises beyond 
110 beats per minute. 

Before the abortion is induced the practitioner sliould always 
consult a secoml doctor k) free himself of any undue responsibility. 
'^Idie abortion is better caiiied out under ether or some other drug 
than chloroform, on account of the fact tliat chloroform may still 
further damage the liver. 

Before the end of the tliird month the uterus can be most 
easily emptied by rupturing the membranes, plugging the cervical 
canal and vagina with gauze and administering ergot. Alternatively 
the uterus can be emptied forthwith by dilating the cervix with 
dilators and removing the ovum with forceps. 

After the end of the tlurd month the uterus can be most safely 
emptied by tlie insertion of a small rubber bag distended with sterile 
water. It is extremely dangerous to attempt to empty the uterus 
after the end of the third month by dragging out the ovum, whole 
or piecemeal, after a rapid dilatation. The uterus may easily be 
ruptured and may not be completely emptied. 

In the extremely rare cases, such as pernicious vomiting and 
acute yellow atrophy of the liver in which it is imperative to empty 
the uterus rapidly after the end of the third month it is best, if the 
operator is skilled, to perform abdominal Caesarean section or vaginal 
hysterotomy. 
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ICTERUS GRAVIS GRAVIDARUM 

This is a rare but extremely serious disease wliicli may complicate 
pregnancy. It may occur at any period of pregnancy ; cases as 
early as the sixth and eighth weeks have been described, but it 
more usually supervenes during the later months of gestation or in 
the early period of the puerperium. It is not peculiar to pregnancy 
and may occur in men. 


Pathology 

The liver diminishes markedly and rapidly in size, so that within 
a short time it may be reduced to less than lialf the average weight. 
The cap8\ile is wrinkled in appesirance and the organ feels softer 
and more friable than usual. On section its surface is seen to be 
yellow with areas of orange or reddish tint. Each lolmle has a ro<l 
centre and a yellowish periphery. 

Microscopic sections reveal changes which va}y with the severity 
of the disease. In the milder cases the C(;ntra] poi-tion of the lobule 
is necrotic, the cells at the periphery of the lobule may not show 
any abnormality, while the cells l»etween show fatty degeneration. 
In the acute cases tlie wlede lol)ixle is affected, the cells are destroyed 
and represented by a granular mass of delu’is, ami only a few liver 
cells can l)e identified I’lie interlobular spaces and the portal 
vessels and bile ducts, however, show little change. 

The kidneys show marke<l evidence of degeneration and occa- 
sionally necrosis, especially in the cells of the convoluted tubules. 
The glomeruli and the cells lining the collecting tubules are but 
slightly affected. 

The post-mortem findings therefore are similar to those found in 
eclampsia, but are of a greater severity. 

Symptom, s 

The symptoms are the same whether the condition occurs during 
pregnancy or the puerperium. 

Two clinical types may be recognized, tlic acute and the subacute. 

Acute form . — The symptoms come on with alarming rapidity. 
The patient, who appeared to be in good health previously, is suddenly 
seized with acute abdominal pain, intense headache, severe vomiting, 
and diarrhoea. She rapidly passes into a condition of drowsiness or 
delirium, and this is soon followed by coma, which is sometimes 
interrupted by convulsions. The jxatient is jaundiced, the vomit is 
frequently stained with blood, and the urine, which is diminished in 
amount, contains albumin, all varieties of casts, often blood, and 
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sliows tlie same changes as the urine of eclamptics. Tlie amount 
of urea excreted is diminished, the ammonia-coefficient is raised, 
and crystals of leucin and tyrosin are present. 

Subacute form . — In some cases the course is not so rapid. The 
case at first begins like one of pre-eclamptic toxaemia, but jaundice 
soon appears, the patient gradually becomes apathetic and sinks 
into a state of coma, and the gradual diminution in size of the liver 
can be traced. 

When the condition has occurred during pregnancy the patient 
usually delivers herself of a dead foetus. 

This group of cases, like the acute form, is fatal as a rule. 

Diagnosis 

The disease should be suspected if the pregnant patient shows 
jaundice and diminution of the size of the liver, in addition to 
mai’ked evidences of pregnancy toxmmia together with pyrexia and 
severe general disturbance. 

A differential diagnosis has to be made from eclampsia if convul- 
sions occur. This is by no means always easy, but reliance must 
be placed upon tbe evidence of jaundice and the decrease of the 
liver-dullness. 

Cases of acute onset may be mistaken for poisoning, for similar 
symptoms are present in phosphorus and tetrachlorethanc poisoning ; 
tlie history of the patient and the condition of the gums must be 
investigated to exclude this. 

It must be remembered, also, that when delivery has been accom- 
jianied by prolonged chloroform anajsthesia analogous liver lesions 
and jaundice may be present. 


Treatment 

The treatment does not differ from that of the other toxaemias 
of pregnancy (see p. 114). If the symptoms occur during pregnancy 
the uterus should be emptied as soon as possible. 


0 MINOR TOXIC MANIFESTATIONS 

Q Under this heading it is usual to include some conditions of minor 
importance which may occur during pregnancy. They are described 
frequently as due to some reflex cause, but it is by no means certain 
that this is true, for no definite proof of such an origin has been 
demonstrated, and, moreover, evidence is accumulating which 

I. 
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strengthens the opinion that they may be indications of some form 
of toxseniia. 

Pruritus. — This may occur in two vaiieties. In the first, the 
symptoms are confined to the region of the vulva ; they are of 
frequent occurrence during pregnancy, and hut rarely cause any 
serious disturbance. The veins of the vulva may be varicose. In 
the second, the itching is not localized, but is felt over any part or 
the whole of the body surface. This is a rarer form, and the irritation 
may prove so distressing that sleep is prevented and the general 
health suffers. Usually the skin shows no lesion to account for 
the intolerable itching, but in some instances rashes of an ei^dhe- 
matous or eczematous type are present. 

Treatment 

The urine should he investigated for the presence of glu- 
cose in all such cases. The presence of lactose is not important 
(see Diabetes). The localized variety may be due to some local 
condition other than the pregnancy, such as a vaginal discharge. If 
the discharge is purulent it should he treated accordingly (see p. 203) ; 
there may be, liowever, only an excess of tlie usual vaginal discharge 
derived from the glands of the cervix, and this is not uncommon 
during pregnancy owing to the increased vascularity. It is wiser, 
on account of the pregnancy, not to employ any astringent vaginal 
douche, and the condition is best treated by keeping the parts affected 
as dry as possible. The symptom may be relieved by the use of hydro- 
cyanic acid lotion, 10 minims to an ounce of water, carbolic acid 
lotion 1/80, calomel ointment 30 grains to an ounce of lanoline or 
vaseline, or by disinfection of the vagina. In the generalized form 
the patient should he given nerve sedatives, such as ammonium or 
sodium lu’omide, and the skin may be bathed witli carbolic lotion 
1/80. Benefit has followed upon placing the patient on a strict milk 
diet. In some rare instances it has been found necessary to inter- 
rupt the pregnancy prematurely, on account of the patient showing 
signs of exhaustion from want of sleep and nervous strain. (See also 
section on “ Pruritus” in volume on Diseases of Women.) 

Salivation. — An increase in the amount of saliva not infre- 
quently occurs during pregnancy. Other forms of excessive secre- 
tion which have been noticed are sweating and lachrymation. It 
may prove a most distressing complication of the pregnancy to the 
patient. 

The increase occurs, as a rule, during the early part of pregnancy 
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and coincides in time with the periotl of morning vomiting. Thei’e 
is a tendency for the symptom to i-ecur in succeeding pregnancies. 
Tlie amount of secretion varies ; it may be extreme, and cases liave 
been recorded where 500 c.c. and even 1600 c.c. liave been ex- 
pectorated within twenty-four hours. 

The effects upon the patient are distressing, not only because of 
tlie unpleasantness of the symptom, but because she is so constantly 
disturbed. There may be an accompanying rapid loss of weight from 
the loss of body fluid ; as much as 29 lbs. loss of weight in a week has 
been noted. 

Tlie treatment is to give the jiatient an asti-ingent mouth wash 
such' as alum 7> i to the pint. Belladonna and tliyroid extract aa gr. ^ 
his die, given internally, have been followed by good results. Tliese 
measures may fail, in which case it is atlvisable to give the patient 
a milk diet only. 



CHAPTER XIV 


DISPLACEMENTS OF THE PKEGNANT UTERUS 

RETROFLEXION AND RETROVERSION 

Although retrodisplaeeineiit of tlie HoM-pre^iiarit uteru8 appeans 
to act at tiiacs as a bai*rier to conception, retrodisplaceinent of tlic 
pregnant uterus is a coninion condition, and in the majority oi 
cases the pregnancy has supervened in a uterus tliat was previously 
retrodisplaced. Occasionally the uterus becomes retrodisplaced 
during the first two months of pregnancy as tlie result of a violent 
muscular effort, a fall, or some such cause. 

As a rule tliis backward displacement gives rise to no symptouih^ 
that attract attention, and spontaneous reduction occurs during the 
third month. If symptoms are produced, they usually are due to 
some interference with tlie functions of tlie bladder, with pain and 
pelvic pressure, and during the third or fourth month of a pregnancy 
these symptoms should always suggest the presence of a retro- 
displacement, and, in view of the possible dangers, should always; 
demand a careful vaginal examination. 

Spontaneous reduction generally occurs, but if the posterior wall 
of the uterus is fixed* by adhesions the pregnancy may still go on 
uninterrupted for a considerable time, or even to term, when the 
displacement of the cervix may give rise to obstruction during 
labour. 

Another effect of the retrodisplaceinent may be abortion, wliicb 
usually occurs during tlie first two months of pregnancy, the result 
of contractions induced by the irritation of the uterine muscle, 
owing to the pressure to which the uterus is subjected at this time, 
wlien it almost completely fills the pelvic cavity. Abortiop is 
particularly likely to occur when the ascent of the uterus is 
obstructed by a projecting sacral promontory. When abortion 
occurs with a retrodisplaced uterus it is in the early weeks of 
pregnancy, before any symptoms arise. 

On comparatively infrequent occasions the displacement is nol 
reduced, abortion does not fiike place, but the pregnancy continues 

( 148 ) 
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until the uterus completely fills the pelvic cavity and becomes im- 
pacted. This condition is known as incarceration, and is of interest 
because of the grave results that may be produced on the urinary 
system if it is not relieve<l. Producing at first pain in the lower 
abdomen and back, as the intrapelvic pressure increases, the 
viscera become more and more pressed upon, and the bladder 
pushed up into the abdomen and the urethra elongated. With 
elongation of the urethra retention of urine usually occurs. The 



Fig. 34. — Incarcerated Retroverted Gravid Uterus, showing 
Retention op Urine. 

The body of the uterus is incarcerated below the promontory of the sacrum. The 
cervix has gone upwards, lengthening the urethra. 

cause of this retention is not known ; it has been ascribed to pressure 
on the urethra, but this is not the case, as a soft catheter can easily 
be passed. It is probably due to some interference with the neuro- 
muscular mechanism of micturition. 

When the retention has become sufficiently great, incontinence of 
urine will follow, the over-distended bladder voiding a little urine at 
frecpient intervals, but never being able to empty itself completely. 
This condition is generally known as retention of urine with over- 
flow, or the incontinence of retention. If the bladder is not relieved, 
cystitis develops, the walls of the bladder become oedematous and 
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thick, gangrene of the mucous membrane may ensue, and this mem- 
brane be passed per urethram in part or completely (Fig. 34). 

It is not usual for the intestinal tract to be obstructed, although 
this occasionally happens. 


Diagnosis 

Any disturbance of the bladder functions towards the end of tlie 
third or in the fourth month of pregnancy sliould direct attention 
to the possibility of a retrotlisplaccd uterus. Obstruction to the 
passage of urine may be sudden and absolute, or frecpient mic- 
turition with slight incontinence may be complained of. Pain may 
be entirely absent, or noticed in the lower part of the abdomen 
and back. 

Abdominally, the distended bladder will be detected as a soft 
fluctuating tumour, which disappears wlien a catheter is passed and 
a quantity of urine drawn off. It should be rememliered that the 
degree of distension may be great, and as much as 120 ounces of urine 
have been drawn off*. 

On attempting to introduce the finger into the vagina unusual 
difficulty is experienced, as the posterior vaginal wall is pushed for- 
ward by a smooth elastic swelling which occupies the hollow of the 
sacrum. This is made out to be the uterus, and on seeking the cervix 
it is found to be high up behind the symphysis pubis, or in some cases 
cannot be reached by the examining finger at all. 

The condition most likely to be confused witli this is a pelvic 
hsematocele. Tlie history may give valuable assistance, but the 
diagnosis can be cleare<l up only by making out that in the latter 
condition tlie slightly enlarged utei-us lies in front of a soft mass, 
wliereas in the case of a retroveited gravid utenis, the uteims itself is 
enlarged and retroverted, so that the cervix points liigh towards the 
symphysis pubis, and may even not be palpable owing to the great 
displacement. Another common condition that gives rise to similar 
symptoms is a fibroid in the posterior wall of the uterus, and if this 
be associated with pregnancy the differential diagnosis will often be 
attended with very real difficulty. A single interstitial fibroid causes 
a symmetrical enlargement of the uterus, and during pregnancy the 
fibroid frequently becomes soft. But, as the treatment of this 
condition is identical with that of a retroverted gravid uterus, 
the differential diagnosis is not of great practical importance (see 
p. 245). 
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Treatment 

(a) Before retention has occun-ed. 

^ The uterus should be replaced, but it must be remembered that 
any manipulative interference may produce abortion. If the uterus 
cannot be replaced, a ring pessary should be inserted, and this as a 
rule will prove successful in forty-eight hours or so. 

(b) When retention has occurred. 



Fia. 35. — Retroversion of the Pregnant UTEiius in which 
Attempts at Reposition failed. 

Part of the uterus still occupies the pelvic hollow, forming a pouch. If the uterus 
does not assume its normal position before the onset of labour, the pouch will be 
pulled up during the first stage. 

The organ that requires treatment is the bladder, not the uterus, 
the displacement of the uterus being of importance simply because 
it upsets the function of the bladder for a longer or shorter time. 
If retention is not relieve<l there is danger of cystitis. The bladder 
should be emptied by a catheter at regular intervals, the patient 
being kept in bed This will usually be sufficient, and spontaneous 
ascent will follow. Failing spontaneous ascent, an attempt should 
now be made to replace the uterus. If necessary, auxiliary traction 
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may be made on the anterior lip of the cervix with a tenaculum or 
some such instrument, and such manoeuvres may he carried out 
with the patient in the knee-chest position, or in that advocated by 
Sims. It may be necessary to administer chloroform. The uterus 
having been replaced, a ring pessary should be worn until there is no 
likelihood of recurrence of the retro-displacement, say until the fifth 
month. If these measures do not succeed the patient should be kept 
in bed, and the bladder emptied at regular intervals. It is often found 
then that even if the uterus does not go up sjwntaneously and cannot 
be pushed up the patient soon regains control over her bladder. When 
this has occurred, the gravity of tlie case is over. If the patient is 
examined from time to time it will probably be found that, although 
a pouch of the uterus still occupies the pelvic hollow (Fig. 35), the 
enlarging uterus can be felt rising higher and higher in tlie abdomen, 
and sooner or later tlie pouch disappears and tlie uterus occupies its 
normal position. This may occur as late as during the first stage of 
labour. 

Induction of abortion has been recommended in the past, but is 
seldom, if ever, justifiable, even in cases of severe cystitis. Laparo- 
tomy has also been advised, so that the uterus may be freed from 
hypothetical adhesions which are binding it down in the pelvis. An 
adherent uterus is so unlikely to become pregnant that this method 
of treatment requires little consideration. 

ANTEFLEXION AND ANTEVERSION 

The normal position of the non-pregnant utei’us is one of 
anteversion and slight anteflexion. Slight exaggeration is of no 
particular significance during the earlier months of pregnancy. 
During the later months, if the sup[X)rt of the abdominal wall is 
imperfect, or if tliere be a considerable degree of jielvic contraction, 
the fundus uteri may fall right forward, and the abdomen become 
unusually prominent. This condition is known as “ pendulous belly,” 
and its interest is that it may cause considerable discomfort during 
the pregnancy, and if not dealt with during labour may cause serious 
difficulty, which may go on to rupture of the uterus (Fig. 36). 

The treatment consists in wearing a suitable abdominal 
support. 

In dealing with this subject it should be remembered that on 
many occasions serious obstruction to delivery has resulted from 
ventral-fixation that has been practised for the relief of symptoms 
produced by a retroverted uterus, in which pregnancy has subse- 
quently intervened. As the result of adhesion, the anterior wall of 
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Fig. 37.— Pregnant Uterus at Term, showing Anterior Saccu- 
lation AFTER VeNTRO-FIXATION. 

The external os is high up behind, just below the sacral promontory. The bladder 
.1/1 ka fvrkTif. nf the head and not below it. 


Fig. 36. — Anteversion op Pregnant Uterus, “Pendulous Belly”. 
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the uterus becomes fixed and cannot expand, so that the enlargement 
of tlve uterus is effected solely {it the expense of the posterior wall. 
As a result of this, the cervix is gradually drawn up into tlie abdomen, 
and the hypertrophied anterior wall lies partly across the pelvic inlet. 
When labour sets in, the cervix is imperfectly dilated, as the main 
thrust of the presenting part comes to be on the hypertrophied 
anterior wall, and so, unless suitable measures are taken, rupture of 
the uterus may follow (Fig. 37). 

PROLAPSE 

Pregnancy in a partially prolapsed utei’us is not at all unusual. 
In such cases, as the pregnancy advances the uterus as a rule rises 



Fig. 38. — Frolapse op Fbegnant Uterob. 

Note the cervix, which is congested and swollen. The body of the uterus will 
probably rise up into the abdomen, leaving the swollen cervix outside the vulva. 

up in the pelvis until it has passed the inlet, and then prolapse is no 
longer possible. 

The minor degrees of prolapse only require treatment until the 
uterus has risen above the inlet, and a suitable ring pessary is usually 
sufficient. Pregnancy in a completely prolapsed uterus is a very 
unusual phenomenon. It cannot go to term. As a rule the cervix 
becomes retracted when labour sets in, though on rare occasions it 
has been observed to remain protruding through the vulva, and to 
become markedly swollen, and so give rise to serious obstruction. 
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Sepsis should be treated by disinfection with iodine, but the most 
important point is that the patient should be kept in bed for some 
days before labour with the cervix within the vagina to allow the 
oedematous swelling to subside (Fig. 38). 

HERNIA OF THE PREGNANT UTERUS 

As a general rule hernim are not made worse by, and do not 
affect the course of, pregnancy. 

On rare occasions tlic uterus forms part of the contents of an 
inguinal hernia, and conception has been known to occur, espe- 
cially when one horn of a bicornute uterus has been drawn into 
the sac. 

Again, umbilical hernim are common during pregnancy, but they 
too are usually unaffected by it, as wlien the utenis is high enougli 
to enter the sac it is usually too large to do so. It is much more 
common to find the pregnant uterus in a sac caused either by the 
yielding of an old opei'ation scar to the increased intra-abdominal 
pressure induced by the pregnancy, or by a marked separation and 
loss of tone of the recti muscles. 

These conditions can usually be quite satisfactorily treated by a 
suitable abdominal support. 

BICORNUTE UTERUS 

A woman with a double uterus may become pi-egnant in one or 
both honis of the malformed utenas. 

Pregnancy in one horn of the uterus is acconqjanied by an enlarge- 
ment, softening and formation of a decidua in tlie other horn, and the 
pregnancy is generally normal. As a rule labour is normal and there 
is no need for interference. Occasionally ru})turo of the uterus 
occurs during labour, and the non-pregnant half of the uterus 
has very rarely obstructed the birth of the child. 

Diagnosis 

Unless the vagina or cervix be double, this malformation is likely 
to escape notice. The non-pregnant half of the uterus may be 
mistaken for a fibroid, and when in addition the patient has been 
septic, the condition has been diagnosed as a septic fibroid following 
labour, and a hysterectomy has been performed. 
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ABORTION 

I 

ENDOMETRITIS 

Varieties 

Endometritis may occur in the pregnant woman in two forms, 
acute and clironic. 

Acute Form. — This is a true infection of the lining membrane 
of the uterus during pregnancy, and is not uncommon. It has 
been observed in cases of ascending gonon*hoea in pregnant women, 
and the gonococcus has been demonstrated within the decidual 
membrane. But acute inflammatory lesions of the decidua by 
pyogenic organisms frequently follow attempts at abortion by means 
of instruments, and may follow operative interference with the 
pregnancy unless due care be used The presence of cocci and 
bacilli has been demonstrated within the endometrium on section 
and by culture, but it is difficult to bo certain wliethor they pre- 
ceded the abortion or followed it. In these cases the dc^cidua is 
thickened and the uterine surface is covered by a yellow 
purulent fluid. On microscopic examination the tissue is seen 
to be infiltrated with leucocytes, and sliows scattered areas of 
necrosis. 

Chronic Form. — In the chronic form we are dealing with a patho- 
logical condition of the endometrium which has existed before 
the occurrence of the pregnancy. The decidual condition repre- 
sents, therefore, the extension of a lesion already existing at the 
time of conception in a uterus the site of some form of so-called 
endometritis. The term is usually a misnomer, as histological ex- 
amination rarely shows any inflammatory changes. The diseased 
endometrium when it becomes converted into the decidua may pre- 
sent several forms (Fig. 39). 

0 There may be a diflfuse or a local thickening of the decidua. 

(156) 
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Sometimes there is a marked liyperplasia of the glandular stnicture. 
In rare cases the mouths of the uterine glands are occluded, producing 



Fig. 39 . — Diffuse Thickening of the De- Fig. 40 . — Geandulab Retention 
ciDUA due to Chronic Endometritis. Cysts in the Decidua due to 

Chronic Endometritis. 

small glandular retention cysts (Fig. 40). Atrophic changes in the 
decidua vera and basalis have been described also. 


Results 

® 1. Abortion frequently follows upon decidual endometritis. This 
is due partly to the unhealthy nature of the tissue in which the ovum 
is implanted. In the acute form there may be thrombosis of the 

S atemal blood-spaces cutting off the blood supply to the ovum. 

2. Premature rapture of tlie membranes is likely to occur in 
labour witli this condition as a result of adhesion of the decidua 
vera and capsularis, which therefore prevents the descent of the bag of 
waters in order to dilate the cervix. 

6 3. Adherence of the membranes and of the placenta may occur 
from the same cause after either abortion or labour. 

^ 4. Hydrorrhoea Gravidarum. This is a condition which is 

more commonly met with in text-books than in practice. It is 
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stated that it results from the glandular form of decidual endome- 
tritis in whicli the hypertrophied glands secrete a mucoid discharge. 
The fluid so produced may collect between the membranes and the 
uterine wall in the portion known as the chorio-decidual space, or 
if the cervical canal is patent the fluid may escape into the vagina. 
At times the fluid leaks away gradually, at others tliere may be 
a sudden profuse discharge giving the impression that the membranes 
have ruptured. On examination, however, the membranes are found 
intact, and the mistake has occurred of then diagnosing a second 
fcetal sac of a twin pregnancy. 

This passage of fluid may occur from the second montli of preg- 
nancy until full time, but it has been observed usually during the 
early months. The amount of fluid expelled at a time varies con- 
siderably, but it may assume enormous proportions ; thus as much 
as 500 c.cms. have been reported. 

While it is probable that decidual endometritis explains this 
condition of hydrorrhoea gravidarum, yet it is necessary to consider 
another view. 

According to some observers it is supposed to occur from a pre- 
mature rupture of the foetal membranes. The fcetal membranes 
may laipture and the licpior arnnii very slowly leak away, for cases 
have been collected in wliich a period varying from 50 to 120 days 
has elapsed between tlie rupture of the membi*anes and the termina- 
tion of the pregnancy. In these cases the amniotic membrane is 
retracted away from the foetal surface of the placenta, pointing to 
a gradual collapse of the amniotic sac. On the other hand, the fluid 
has not the same characteristics as the liquor amnii, it does not 
contain lanugo, albuminous material, or urea, and has a lower 
specific gravity. 

It is important to bear in mind that in addition to hydroi'i hcea 
gravidarum, there are several other causes of a watery discliarge 
during pregnancy. Thus it may also be caused by a liydatidiform 
mole, premature rupture of the membranes, the serum exuded 
from haBmorrhage within the uterine cavity (concealed accidental 
haemoiThage), and also the fluid may be urine from a urinary fis- 
tula or retention overflow in cases of incarcerated retroflexed gravid 
uterus. 

5. Sterility. Endometritis may be a cause of sterility, the 
abnormal secretion of the uterine glands interfering with impreg- 
nation, or with the proper implantation of the ovum. 

This is invariable while the endometrium is the seat of an 
acute inflammatory process ; the more chronic forms do not 
prevent conception, but tend rather to bring about abortion, or 
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an unhealthy condition of the ovum, for foetal malformation is not 
uncommon in such cases. 


Treatment 

i) No local treatment is advisable during pregnancy, nor is it 
possible to ascertain the nature of the condition definitely until the 
pregnancy is over. When its true nature has been determined the 
unhealthy mucous membrane must be removed by curettage, and 
the uterine cavity disinfected in the lu)pe that the new endometrium, 
wlien it is formed at a later date, will be of a healthy nature. 

0 DEATH OF THE FCETUS 

In addition to those cases in which the child dies during delivery 
as the result of pressure and difficult labour, others are frequently 
seen in wliicli the child dies in utero before labour starts. 

This is usually followed by the expulsion of the child from the 
uterus. During tlie first twenty weeks of pregnancy, as a rule no 
attempt is made to tell whether the death of the foetus is the cause 
of the miscarriage, or whether the miscarriage causes the death 
of the foetus. In exceptional cases, liowever, the dead foetus is 
not expelled from the uterus at once, but is retained for months, 
the so-called “missed abortion”. 

Cau.se 

The causative factors of ante-natal death are imperfectly under- 
stood. They are in all probability very much the same as those of 
premature labour since, except in rare cases (missed abortion), the 
death of the fcetus is followed by its expulsion in from 2 to 20 days. 
In few cases is the cause of death obvious ; in others a consideration 
of the functions of the placenta will point to it being at fault. 

The causes of foetal deatli may be classified under the following 
headings : — 

1. Poisons. 

(а) Those due to organisms, such as syphilis, malaria, and the 

zymotic diseases. 

(б) Those not due to organisms, such as the toxins of albumi- 

nuria and diabetes. 

(c) Chemical poisons, such as lead and alcohol. 

2. Obstruction of the circulation in the placenta, due to separa- 
tion of a large portion of the placenta as in antepartum hsemorrhage; 
to extensive thrombosis or white infarction of the placenta. 
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3. Malformations, such as cystic kidneys, imperforate urethra. 

4. Trauma, causing direct injury to the child — rare. 

5. Knots of the umbilical cord occasionally interfere with the 
foetal circulation and cause death. 

6. Unknown causes. In some cases the cause of death cannot 
be detected. If with no apparent cause a patient gives birth to 
a macerated child, and especially if this occurs more than once, it is 
suggestive of syphilis. The foetal liver, particularly, should be ex- 
amined for spirochaetes, and the Wassermann test applied to both 
parents’ blood. 

In eases of fever above 104° F. death of the foetus is usual, but 
it is difficult to say whethei’ this is due to toxaemia or hyperpyrexia. 

Pathological Anatomy 

The foetus is usually bom in a macerated condition, that is to say, 
its skin is peeling and stained pinkish-brown by the absorption of 
blood-pigment. The whole body is softened and toneless ; the cra- 
nial bones are loosened and easily movable on one another. The 
liquor amnii and the fluid in all the serous cavities contain blood- 
pigments. Maceration occura rapidly and may be advanced twenty- 
four hours after death ; it is not necessarily accompanied by 
offensive odour. 

If maceration does not occur the foetus may dry up and mummi- 
fication take place, resulting in a so-called “foetus compressus ” 
or “foetus papyraceus Tliis sometimes occurs when one of 
twins dies : the dead child is then retained, and is born with the 
membranes of the healthy child. 

If the membranes rupture or organisms gain access to the foetus 
decomposition may occur. 

Symptoms and Diagnosis 

The patient herself may notice that the foetal movements have 
not been felt for several days or longer, and the breasts may 
diminish in size and cease to be tender. At the same time vomiting 
and nausea, if present, may stop suddenly. Other symptoms, 
such as malaise, languor, foul taste in the mouth, and loss of appetite, 
are described as occurring in this condition, but are usually absent. 

On examination definite signs may be obtained, such as : — 

Absence of foetal heart sounds. — Before the 28th week the heart 
sounds may be difficult to hear even in a normal case, but after 
that period of pregnancy has passed, if a skilled observer repeatedly 
fails to hear them on careful auscultation in a quiet place, it will 
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be strong presumptive evidence of foetal death. Tliis is especially 
so if the heart sounds have been previously heard by the same 
person. The absence of fcetal movements may be noted at the 
same time. 

Cessation of growth of the uterus. — The uterus may be found to 
be smaller than the duration of the amenorrhoea would warrant, but 
it must be remembered that a fallacy may occur, as the patient 
may have conceived during a period of amenorrlioea. A more ac- 
curate test is to note how much alteration takes place in the size 
of the uterus during a fixed period, e.g. a month. To do tliis the 
bladder should be emptied and the level of the fundus marked on 
the skin with ink or silver nitrate. The patient is then examined 
week by week, and the level of the fundus noted. If enlargement 
is not observed in four weeks this is almost certain evidence that a 
dead fa 3 tus is being retained in utero. 

In some cases the uterus not only ceases to enlarge l)ut actually 
gets smaller owing to the absorption of the liquor amnii. 

Alteration in the consistence of the uterus . — ]f the liquor amnii 
is absorbed to any great extent the consistence of the uterus will 
become firmer and more resistant, and it will lose its elasticity. 

Sometimes a free secretion of colostrum in the breasts may occur 
a few days after the death of the child. 

On vaginal examination the discharge of cervical mucus may 
be coloured brown by altered blood : this is not a diagnostic sign 
of foetal death, as it also occurs in concealed accidental haemorrhage 
and other conditions. If the cervix is sufficiently dilated to admit 
the finger and allow the loosened bones of the skull to be palpated, 
a definite diagnosis can be made : this sign may also be obtained 
on abdominal examination. 

It will thus be seen that death of the fentus is difficult to diag- 
nose from a single examination of the patient, and usually the safe 
course will be to watch the case for a few weeks before deciding 
that the child is alive or otherwise. Very little importance should 
be attached to the patient’s statements about cessation of foetal 
movements, since patients often confuse foetal with intestinal move- 
ments. 


Treatment 

It is probable that in the majority of cases labour soon follows 
death of the foetus. There are, however, cases in which the signs 
of foetal death are clearly present, but labour does not occur spon- 
taneously even after several weeks. In these cases there is no 
urgent call for interference, since the patient ddes not suffer from 

M 
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ill-health. It is, however, at times expedient to anticipate the 
natural occurrence of labour, which may bo delayed even beyond 
full time. Labour may be started by introducing sterile boiigies 
into the uterus, or by rupturing tbe membranes with a sterile sound. 
In these cases the uterus is slow to respond to stimulation, and if 
labour does not set in soon after these attempts, a small de Ribes’s 
bag should be inserted 

As soon as tlie puerperium is safely over, it will be necessary 
to treat the cause of the death of the fcetus if possible, so as to pre- 
vent a similar termination of a futiu'e pregnancy. 

With the help of the Wassermann reaction and direct examination 
of the foetal tissues for spirochsetes, it should be possible to make 
a definite diagnosis as to whether syphilis is or is not the cause. 
If it is, the patient will require the appropriate treatment. In 
jnon-syphilitic cases, potassium chlorate in ten-gi'ain doses tlu'ce 
times daily, during the second half of pregnancy, witli the idea of 
increasing oxygenation through the placenta, may be tried If this 
drug is administered, the blood and urine should be carefully watched, 
as haematoporphyrinuria sometimes results. 

ABORTION 

The ovum may be expelled at any time during pregnancy, 
the earliest date at which the child is considered viable being the 
28th week. Expulsion of the child before the 28th week is 
known as abortion or miscarriage, whereas subsequent to that date 
it is spoken of as premature lahodr. 

(f'Tt''wilb 41^08- be seen that there is no sharp line of distinction 
between a late abortion and an early premature labour — the division 
is merely one of convenience. Similaily it will be found that many 
cases of abortion pass gradually into the classes of case that are 
discussed under the title of “ Antepartum Hemorrhage In both, 
bleeding before delivery is a cardinal symptom, the causation is 
often similar and the surgical principles guiding the treatment 
identical. ^ In fact abortion and antepartum hemorrhage might 
be discussed together, but the arbitrary separation according to the 
period of pregnancy reached is now sanctioned by long usage and 
will be adhered to. Nevertheless the senior student is advised to 
read the chapter on “ Antepartum Haemorrhage ” as a continuation of 
that on abortion, and to note the numerous points of similarity in 
the pathology and treatment of the two conditions. 

Among the laity the term “miscarriage” is in fairly general 
use, the term “abortion” being held to suggest something rather 
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in the nature of a criminal procedure. In tlie medical profession, 
on the otlier hand, although an attempt is sometimes inade to limit 
the term “abortion” to cases occumng in the first three months, and 
miscan-iage to those between the third and seventh month, as a 
general rule no distinction is drawn, the terms l)eing regarded as 
synonymous, although the earlier expulsion of the ovum is perliaps 
more frequently spoken of as an abortion. 

Frequency. — It is, at present, inqx)ssible foi‘ sevei’al reasons 
to give an accurate figure of the fre<iuou(!y of abortion. In the 
first place, only a small projxji-tion comes to a public institution 
for advice, and consequently figures from such sources give no 
accurate information. Again, many of the earlier cases are not 
definitely diagnosed, but are regarded by the patient as a delayed 
menstrual period or a “ flooding ”. Also, frecjuently a patient may 
conceal the fact that she has had an abortion. It has, however, 
been computed on the available evidence that one in every five 
pregnancies ends prematurely, and this figure is probably not too high. 


Causk 

In many cases a definite cause cannot be determined, and even 
when one is assignable, its method of action frequently is obscure, 
so that any attempt at classification of the causes of abortion must, 
in the present state of our knowledge, be to a certain extent un- 
satisfactory and arbitrary. 0 The basis for the classification hero 
adopted is an anatornical one. 

1. Conditions of Ovum, Embryo, or Foetus. 

a. Foetal Conditions. 

Some abnormality incompatible with life. 

Multiple pregnancy. 
h. Conditions of Foetal Appendages. 

Torsion of, or knot in, the umbilical cord. 

Hydatidiform mole. 

Hydramnios. 

Rupture of the membranes, 
c. Placental Conditions. 

Obliterative endarteritis (usually syphilitic). 

Extensive placental infarction. 

Premature separation due to any cause. 

Placenta preevia. 

Extensive retroplacental haemorrhage. 
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2. Maternal. 

a. General. 

Syphilis. 

Chronic ncpliritis, cardiac disease, and pulnionary 
disease. 

Toxa3niias of pregnancy. 

Acute infectious fevers. 

Acute poisoning by phospl>orus, lead. 

Chronic poisoning, e.g. lead. 

h. Local. 

Uterine ConditionK 
Endometritis. 

Retroversion of the gravid.utenis. 

Prolapse of the uterus. 

Fibroids of the uterus. 

Deep cervical lacerations. 

Developmenbil abnormalities. 

Other Pelvic Conditions. 

Ovarian tumours. 

Pelvic a<lliesions preventing normal ascent of the 
Titeins. 

Conditions which, directly irritate the uterine muscle. 
Introduction of foreign bodies (induced or criiiunal 
abortion). 

Handling the pregnant uterus <luring pelvic opera- 
tions. 

Conditions causing Reflex Uterine Contraction. 
Emotion, fright. 

Operations. 

3. Paternal. 

Syphilis. 

Of this long list the commonest caiises are disease of 
the endometrium and uteiine retrodisplacement in the earlier 
months, and syphilis and chronic nephritis in the later months. 
The mode of action of the various causes is obscure, and in many 
of them is but little understood. The foetal causes act most fre- 
quently by causing death of the foetus, which then becomes a 
foreign body and is expelled, as a rule, after a short interval. It 
should, however, clearly be borne in mind that death of the foetus 
does not necessarily precede its expulsion, and there is considerable 
clinical evidence in support of this statement. 
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Clinicai. Varieties 

In connection with the subject of abortion it is customary to make 
use of certain terms which describe its clinical varieties or indi- 
cate various stages in its process. 

(1) Threatened Abortion . — When the process of abortion begins 
but its progress is arrested before it has reached a phase from which 
a resumption of the normal is impossible, the case is described as 
one of “threatened abortion”. The clinical condition is clearly 
the early stage of aboi'tion, and is consequently associated with 
bleeding and possibly some pain in the lower abdomen. A further 
stage is marked by a dilatation of the internal os. In this connection 
it should be romendiered that in parous women, as tlie result of 
previous cervical laceration, the external os is frequently permanently 
dilated. Hence its condition is in this connection of no diag- 
nostic value. 

The determination of tlie fact that the pregnancy cannot j)os- 
sibly proceed to term is, from the point of view of treatment, of the 
first importance. It is, however, not always easy to draw a <lefi- 
nite border lino. Alxirtion does not necessarily follow even after 
repeated attacks of quite sharp bleeding, and it is not very unusual 
to meet cases in which slight hmmorrhage has continued for some time, 
and yet at term a healthy child has been born. These cases should, 
on the other hand, always bo regarded as serious, since at any time 
a profuse (and even dangerous) bleeding may take place, which de- 
mands interference without regard to the condition of the pregnancy. 
Dilatation of the internal os, if it be of any marked degi’ce, should 
be regarded as an indication that arrest of the process of abortion is 
not very probable, althougli clinically it has been observed on many 
occasions to subside, the pregnancy going on without interruption. 

Rupture of the membranes and escape of the liquor amnii or 
any part of the ovum or complete separation of the ovum from the 
uterine wall in<licate that the border line has been passed and the 
abortion is iregarded as inevitable. Hence all cases in which the 
lower pole of the ovum cannot be felt bulging into a dilated internal 
os should be regarded as threatened. 

(2) Inevitable Abortion . — When the process of abortion cannot 
be arrested it is said to be inevitable. As has been stated above, 
the clinical evidence of this is afforded by detachment of the ovum, 
which can be felt in the cervix through the dilated os, or by the 
expulsion of some part of the uterine contents. 

(3) Complete Abortion . — A complete abortion is one in which 
all the products of conception have been expelled. 
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(4) Incomplete Abortion is usually one in which the foetus has 
been expelled but the membranes or placenta, either in part or as 
a whole, are still retained in the uterine cavity. 

(5) Missed Abortion . — When the embryo dies, signs of abortion 
appear and then subside, and yet the ovum is not expelled from 
the uterus but is retained for a time, the condition is known as a 
missed abortion. 

Such terms as spontaneous abortion, criminal abortion, induced 
abortion, explain themselves. 

Morbid Anatomy 

In the first two months of pregnancy the attachment of tlie 
ovum to the decidua is so delicate that separation may follow on 
uterine contractions produced by any cause ; or the immediate 
cause of abortion in the first months may be found in a hiemorrhage 
into tlie decidua or chorio-decidual space. What tlie exact cause 
of that hsemoirhage is we do not know, but its I’esult is to determine 
a degeneration in the affected tissues and especially in tlie decidua 
basalis, so that the ovum becomes loosened and consequently acts 
as a foreign body and is expelled. 

An examination of the structures cast off shows that in the 
majority of cases the decidua basalis remains in the uterus, and the 
ovum with a part or the whole of the decidua capsularis is expelled. 
Occasionally the entire ovum and the entire decidual lining are 
ejected, and again only the decidua capsularis may be torn through, 
and the ovum surrounded by chorionic villi is discovered among the 
material thrown out by the uterus (Fig. 41). The chorion also 
may be torn through and the foetus expelled enclosed in its 
amidon and the liquor amnii, or the amnion also may be ruptured, 
and then the foetus escapes uncovered. 

After the fourth month, although the ovum may occasionally be 
expelled entire, as a rule the membranes rupture, the foetus is 
delivered, and is later followed by the placenta and membranes. 
The appearance of the aborted ovum will obviously depend on the 
duration of the pregnancy. As a rule no recognizable morbid change 
has taken place. The placenta does not become a definite structure, 
till towards the end of the third month, but should the products 
of conception be ejected before that time, on careful examination 
of the ovum the chorion surrounded by villi can be made out in 
a recent specimen unless there has been considerable destruction 
of tissue. The uterine contents will clearly not contain a placenta, 
but the cavity will be lined by decidua. The foetus may have 
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escaped, and is often difficult to detect lying in a cavity sur- 
rounded by a white glistening membrane, the amnion, which is 
in its turn as a rule enclosed in a mass of blood clot. When the 
placenta is a definite structure, the foetus will usually be expelled 
first. It may or may not be dead It is followed by the placenta 
and membranes, but it is not unusual for the small placenta to 
be retained Such retention may be associated with continued 
haemorrhage. Septic infection of the retained products may 
ensue. 

An abortion is in reality only a miniature labour, and in a typical 



Fig. 41. — Rupture op the Decidua Capsularis with Escape op the Ovum 

SURROUNDED BV ITS ChORIONIC VILLI THROUGH THE ReNT. ALMOST THE 

Whole Decidua is left behind. 

case a process which closely resembles that of labour at term is gone 
through. The uterus undergoes rhythmical contractions, the cervix 
dilates, and when the internal os is sufficiently dilated the ovum is 
expelled entire or in part by the uterine contractions. If the ovum 
is entirely expelled the pain ceases and the haemorrhage abate.s. 
For several days a blood-stained discharge continues to escape, but 
eventually ceases and the uterus involutes as after a normal labour. 

Symptoms 

There are two main symptoms accompanying this process. 
Haemorrhage and Pain. 

Haemorrhage is nearly always the first symptom, and is produced 
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by a separation of the ovum or some part of the decidua from the 
uterine wall. It is generally slight at first, hut later varies con- 
siderably in amount, and all degrees of severity up to a fatal loss are 
met with. 

Pain is usually of an intermittent nature, and is produced by the 
uterine contractions. It is felt in the back and lower abdomen. 
It is to be remembered that pain may be entirely absent, and in any 
case it is not nearly so intense as that experienced at terra. 

Diagnosis 

Quite frequently an ectopic gestation is confused witli an early 
abortiorx This is a serious mistake, and a correct differentiation is 
essential, as tlie former is an urgent condition, and confusion may 
lead to disastrous results. Both are usually associated with a sliort 
period of amenorrlKca followed by uterine hfemonhage which is 
irregular both as regards time and character. But the hiemorrhage 
is, typically, of quite a different nature in the two conditions. In 
lui abortion it is usually bright or accompanied by clots, and is much 
more profuse than in an ectopic gestation, in which condition tlie 
bleeding tends to be slight in amount and is characteristically of a 
dark “prune juice” colour, and is due to the easting off of the 
decidua. The occurrence of haemorrhage in an ectopic gestation is 
usually associated with severe abdominal pain and varying degrees 
of shock The pain recurs in attacks at intervals. In abortion the 
pain is usually not nearly so severe. If present it is of the nature of 
miniature labour pains, but it is often absent. 

The commonest fate of an ectopic pregnancy is tlie formation of 
a tubal mole and pelvic limmatocele. Consequently a definite mass 
appears in the pouch of Douglas postero-laterally to the uterus. 
This is frequently confused with a retroverted gravid uterus, but the 
position and direction of the cervix and the character of tlie lump 
will afford tlie evidence necessary to distinguish the conditions. If, 
however, the ectopic pregnancy should rupture, the onset of symptoms 
is very similar to that observed in other acute abdominal conditions. 
The severe pain is often accompanied by marked shock. A pelvic 
mass cannot at fii*st be detected, but a fullness may be felt in the 
pouch of Douglas. If the amount of internal hfemonliage is suf- 
ficiently great, movable percussion-dullness may be made out in the 
abdomen and the general signs of loss of blood, e.g. pallor, rapid 
pulse, will be observed. It should, however, be urged that unless 
it is unavoidable, it is very unwise to wait for the general signs of 
internal hsemorrhage before arriving at a diagnosis. 
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Other conditions which are associated with irregular uterine 
haemorrhage, e.g. intra-uterine polypus, carcinoma of the cervix, 
are at times confused with abortion. But a careful liistory and 
vaginal examination will as a rule make the diagnosis clear. It 
must not be forgotten that bleeding during pregnancy may be due 
to carcinoma of the cervix. 


Treatment 

General Treatment. — When considering the causes of abortion 
it was stated that in a great projX)rtion of cases no definite cause 
could be assigned, so that the prophylactic treatment must he based 
on general principles. In dealing with these unexplained cases 
there is no doubt that the initability of the uterus and its response 
to external stimuli var y considerably in difierent apparently healthy 
individuals. It is wise, therefore, in women who show this tendency 
to .abort to nin no risks, e.g. coitus should be forbidden during tlie 
])regnancy, and any over-exertion avoided. If, on the other hand, 
a cause can be detected, it slK»uld be treated before conception 
has taken place. Endometritis should be treated by cuiettage, a 
retroverted uterus should be replaced and retained in position by a 
suitable pessary. Syphilis should he thoroughly treated, and in this 
connection it will be well to emphasize again the importance of 
treating both parents. 

The fiivst point to be settled is whether orre is dealing with a 
threatened or arr inevitable abortion. In the endeavour to make 
this distirrctiorr it shoitld bo rernendrered that abdominal and 
vaginal exandrrations tend to irr-itate the rrterus, and should there- 
fore bo made with care and gentleness. If the patient is seen 
slrortly after the onset of the hsBmorrhage the distinction can 
easily be made. If the conclusion is arrived at that the process 
of abortion has not passed tire stage when it can be arrested, the 
treatment described as suitable for a threatened abortion should be 
adopted. If, on the other hand, it is clear that nothing can restore 
the pregnancy to tlio normal, it should be treated as an inevitable 
abor-tion. 

If, however, the medical attendant is not (‘ailed in until later-, 
and is met with a inor-e or less indefinite story of fre(|uent attacks 
of bleeding of some gravity with tlie passage of clots, and it is 
not clear what has been passed per vaginam, he must be guided 
entirely by the general condition of the patient and the information 
obtained from a pelvic examination. If the size of the uterus 
corresponds with the history of amenorrhoea and the loss of blood 
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has not produced any marked symptoms, the case can be treated 
as a tlireatened abortion, and frequently such cases go to term in 
spite of several profuse bleedings. If, on the other hand, the os is 
dilated and it is clear that some portion of the ovum has escaped, or 
if some portion of it is felt still protruding through the cervix (these 
cases are sometimes known as “ cervical abortions ”), the uterus 
should he emptied without delay. 

Again, if the uterus is still distinctly soft and larger than normal, 
though not large enough to correspond with the date of tlie pregnancy, 
and free haemorrhage persists, even tliough the os be not widely 
dilated, it is safe to assume that some of the products of conception 
have been retained, and they should be removed foi-thwith. 

As soon as there is convincing evidence that the foetus is dead 
the uterus should be emptied, as delay may expose the patient to 
the risks of haemorrhage or sepsis. 

The Treatment of Threatened Abortion. — Here the guiding prin- 
ciple is to arrest the process, and to that end the patient should 
be kept at rest in bed and put on a simple diet. I’hei'e is ordinarily 
no indication for any local interference, but a (juarter of a gi’ain 
of morphia should be given hypodermically and the patient kept 
more or less under the effect of opium for two or three days. Bro- 
mides and chloral hydrate may be used instead of opium. Strong 
purgatives and enemata should be avoided. Frequently under this 
treatment the process will be arrested, but the patient should be 
kept in bed for at least a week to prevent a recurrence. 

Should, however, the bleeding persist in spite of treatment or 
become serious, it may be necessary to treat the case as one of 
inevitable abortion. 

The Treatment of Inevitable Abortion. — This may be summed up 
as the treatment of labour on a small scale. Generally no help is 
necessary, the uterus expelling its contents unaided and involuting 
in the usual way. All that is required then is a rational technique 
that bears in mind the grave risk of infection and the possible sources 
of danger. Care must be taken that anything passed is saved for 
examination. Ergot may be given in full doses and will frecjuently 
be of benefit. 

There are three definite indications for interference : profuse 
haemorrhage, inability of the uterus to expel its contents unaided, 
or infection of the uterine contents. 

If the haemorrhage becomes sufficient in quantity the uterus 
should be emptied; the method to be adopted will bo indicted 
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by the severity of the bleeding and the degree of dilatation of 
the cervix. In some cases a hot vaginal douche produces such 
retraction and contraction of the uterus that the ovum is expelled 
without further bleeding. If this does not suffice, either the vagina 
should be plugged or the uterus emptied by a rapid metliod (see 
p. 731). 

Again, if after the lapse of a few hours the uterus has not com- 
pletely expelled its contents they should be removed. This is 
particularly necessary in cases in which partial expulsion has taken 
place. The risk associated with retained products is sepsis, and it is 
quite irrational to leave them in the uterus for any length of time 
in the hope that they may be expelled A rise of temperature is 
certainly a very definite reason for immediately removing the 
uterine contents. At the same time it should be urged that it is 
not in any way desirable to delay interference until infection of the 
uterine contents has taken place. It must be remembered tliat the 
process of abortion is one of miniature labour. Tlie principles of the 
management of abortion must be those indicated in the management 
of labour. The greater the part the uterus itself plays in tlie expul- 
sion of tlie ovum tlie better. The object is not to get the uterus 
emptied as rapidly as possible by dragging out tlie ovum except in 
rare cases of haemorrhage or toxaemia. 

The Treatment of Incomplete Abortion. — The gravest risk at- 
tached to the process of abortion is sepsis, and infection of the 
uterine contents may lead not only to local trouble but to 
septicmmia. The treatment of the various local conditions will 
be described elsewhere, as will the treatment of septicjemia 
{vide p. 557). The infected uterine contents should bo gently 
removed, and the best means of etfecting tliis is by the intro- 
duction of the gloved finger into the uterus. Great care should be 
taken not to interfere with the lymphatic barrier that shuts off tlie 
infected material. For this reason a sharp instrument should not 
be used, nor should the uteras be curetted. It is also well to bear 
in mind the fact that it is not difficult to pass a metal instrument 
through the uterine wall, which is often unusually soft in these cases. 
After removal of the contents the cavity should be douched out 
gently with some antiseptic solution. 
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MOLAR PREGNANCY 

CARNEOUS MOLE 

A CARNEOUS mole is a dead ovum which has been destroyed in 
the early months of pregnancy, as a mle before the formation of 
the placenta. The destruction is brought about either by a slight 
progressive haemorrhage or by repeated small ones. The exact cause 
of the bleeding is not known, but it takes place into the decidua 
and chorio-decidual space, and the blood is maternal in origin. If 
it is sufficiently sudden or extensive, abortion will take place, but if 



Fig. 42. 


not the effused blood eventually surrounds the ovum and the chorionic 
membrane and villi are more or less destroyed. The blood is, as a 
inile, unequally distributed, and bulges forward the amnion in ir- 
regular projections, the appearance thus produced suggesting the 
term “tuberous mole’\ This extravasated blood cuts off the de- 
veloping ovum from its supplies, and it perishes. 

The amnion, a resistant membrane, is usually found being intact 
in the midst of the blood clot. On rare occasions haemorrhage takes 
place in its cavity. The foetus perishes — hence the old term “ blighted 
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ovum” — aii<l is eitlier completely absorbed or found disorganized in 
tbe liquor amnii. 

There is often a marked disproportion between tbe state of tbe 
development of tbe foetus and tbe size of tbe amniotic cavity, and it 
has been suggested that this is due to an excessive amount of liquor 
amnii being present. 

The destroyed ovum may be retained for many weeks in the 
uterus, during which time tbe fluid constituents of tlie blood sur- 
rounding tbe ovum will be absorlied and the wall will become “ fleshy,” 
hence tbe term “ fleshy mole ” is applied to this condition. The wall 
on section shows at times a laniinated appearance, and microscopic 
examination of a poriion shows degenerated chorionic villi in the 
blood clot. 

Symptoms 

As the pregnancy is clinically normal until the ovum is destroyed, 
it will be at first accompanied by tlie early symptoms of pregnancy, 
whicli vary markedly in prominence in ditterent individuals. Subse- 
quently tbe ovum is destroyed, with the result that tbe mammary 
activity and tbe morning sickness disappear. 

There may be a slight continuous vaginal luemorrliage, and the 
case is clinically indistinguishable from a threatened abortion. The 
uterine contents, however, are not discharged, and tbe process settles 
down for a time. As the uterus is not emptied, menstruation is not 
re-established. 

On bimanual examination, the uterus is harder and less elastic 
than usual, and contractions cannot be detected in it. It will at first 
be larger than normal, but instead of increasing gradually in size it 
becomes smaller as the fluid is absorbed, so that it does not corre- 
spond in size to tbe supposed duration of tbe pregnancy. Eventually, 
after a period of time varying from a few weeks to three or four 
months or even longer, the mole is expelled. 

Diagnosis 

This condition can be diagnosed with certainty only by an ex- 
amination of tlie contents of tbe uteras after they have been expelled. 
It has to be diflerentiated from a case of pregnancy in which the 
ovum is still living. In the latter tbe uterus will be soft and elastic, 
contractions will be detected, and the uterus will increase progres- 
sively in size as the pregnancy advances. 

Again, the physical signs in some respects are like those of a 
fibroid, but with the latter the history is different, as regular and 
profuse menstruation will probably be present. 

For the diagnosis of hydatidiform mole, see p. 178. 
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Treatment 

A mole sooner or later acts as a foreign body and is expelled. It 
may be necessary, however, to remove tlie mole on account of the 
persistent bleeding, offensive discharge, pain, or rise of temperature, 
or the woman may demand its removal owing to her patience being 
exhausted and the uncertainty of her condition. 

In cases of threatened abortion, it is always advisable to watch 
tlie development of the xaterus in case the ovum has died and a car- 
neous mole has been formed. The administration of ergot, or better 
of pituitary extract, may be used in an attempt to incite the uterus 
to expel its contents. 

In the rare cases in which it is necessary to remove a carneous 
mole, it will be found a difficult matter to dilate the cervix. This is 
an occasion in which the laminaria tent is of great service. Tlie tent 
may excite the uterus sufficiently to make it empty itself. If it does 
not do so it will make the further dilation of the cervix safer and 
easier. 


HYDATIDIFORM OR VESICULAR MOLE 

A hydatidiform mole consists of a collection of vesicles of varying 
size resulting from the degeneration of the chorionic villi. The 
vesicles are arranged on a number of stalks which spring from the 
surface of the chorion, each representing an oiiginal villus. These 
original villi branch, and the branches show the same vesicular forma- 
tion, so that they come to resemble strings of beads (Fig. 43). It 
is one of the rarer complications of gestation. It has been met with 
in extra-uterine pregnancy and also accompanying a normal twin, 
and in a portion of the placenta of a healthy foetus. 

Cause 

This condition is found throughout the child-bearing period, 
most frequently in multipart and especially towards tlie end of the 
child-bearing age. It has been known to recur several times in the 
same patient, and has therefore been thought to be due to some 
general condition of the mother, such as Bright’s disease or anaemia, 
but the fact that only a portion of the chorionic tissue (or only 
one of twin placentae) may be affected renders such an hypothesis 
improbable. 
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Morbid Anatomy 

The change in the chorionic villi begins during the first two 
months of pregnancy, when the whole chorion is covered with villi. 
The amniotic sac is usually indistinguishable, and an embiyo cannot 
be found. This is because the 
embryo dies very early and dis- 
integrates (Fig. 43). Thecliange 
in the chorion is not always uni- 
versal ; occasionally a placenta 
at term has been seen with a 
small area of hydatidiform de- 
generation, the foetus being alive 
and normal. But infrequently 
in a twin pregnancy, one chorion 
has completely undergone hyda- 
tidiform degeneration and the 
embryo has perished, while the 
placenta and embryo of the other 
ovum are normal. 

Owing to the enlargement of 
the villi, the chorion takes up as 
much room as the whole ovum of 
a normal pregnancy. In many 
cases the size of the uterus is 
greater than that of a normal 
pregnant uterus corresponding to 
the same period of amenorrhoea. 

Ihis increase in size is chiefly pjg — xjniveesal Hydatidifoem 

found in cases in which concealed Dbgbnheation op thb Ovum. 
haemorrhage has occurred into 

the uterus owing to the separation of the chorion. This undue 
increase in size often occurs in a short time, and leads to distension 
of the uterus, accompanied by pain. 

Vesicles vary in size from tbe microscopic to about thi’ce 
centimetres in the longest diameter. The largest vesicles are usually 
elliptical, only the smaller ones having a spherical outline. 

Microscopically, the vesicles are seen to consist of the usual 
structure of a chorionic villus, but show an excessive proliferation of 
the trophoblastic covering (chorionic epithelium), accompanied by an 
oedernatous or dropsical degeneration of the connective tissue. 
There are therefore, at the same time, proliferation and degeneration 
taking place in the villus. In the smaller vesicles the connective 




176 


ABNORMAL PREGNANCY 


tissue of the villus can still be recognized, but its cellular elements are 
degenerate and arc vridcly separated from one another by fluid 
accumulations. In the larger vesicles the connective tissue and the 
blood-vessels have quite disappeared, nothing remaining but the cyst 
■wall composed of chorionic epithelium containing clear fluid. This 
fluid was formerly described as the result of mucoid or myxomatous 
degeneration of the connective tissue of the villus. It has been 
shown recently, however, that the fluid does not contain any 
mucin; it is therefore looked upon as a primary (edematous cliange 
with seeondary necrosis of the connective tissue. 

Both the components of the chorionic ejrithelium undergo pro- 
liferation, the syncytium forming a massive plasmodial covering to 
large aggregations of actively proliferating Langhans’ cells. These 
buds may be large enough to be detected with the naked eye. Such 
masses of chorionic epithelium attached to the vesicles are practi- 
cally indistinguishable from the cell masses which characterize tlie 
malignant growth known as a chorion-epithelioma. 

This active proliferation of the chorionic epitlxilium is the essential 
feature in the pathology of a hydatidiform mole, and must bo looked 
upon as the first manifestation of some unexplained primary disease 
of the ovum itself. The relatively enormous inci’easc in the two 
layers of the trophoblastic covering gives to the mole a much in- 
creased power of eating into, or eroding, the uterine wall. Clinically 
important results take place in consequence, and in some cases the 
villi penetrate completely through the decidua and perforate the 
uterine muscle. Even the peritoneum may be reached and broken 
through, so that hsemoiThage occurs into the abdominal cavity. 
This power of deep penetration is the distinguisliing feature of the 
so-called malignant hydatidiform mole, presumably the frequent 
precursor of a chorion-epithelioma. Thus every gradation from a 
simple hydatidiform degeneration of the chorion up to the malignant 
penetrating mole can be found. Microscopically the tissues from 
all these varieties are alike, and there is no means of deciding from 
its histology which mole must be regarded as malignant. 

It is common to find a cystic condition in one or both ovaries 
associated with these cases. The ovary may be enlarged up to the 
size of a fist, showing on the surface a large number of cysts of varying 
sizes up to that of a pigeon’s egg. The naked-eye section strongly 
resembles that of a cystic kidney. The cysts have very thin walls, 
are sometimes transparent, and contain a thin watery fluid. Under 
the microscope there is a great increase of the number of lutein cells, 
which are not arranged in the wall of the cysts as in a corpus luteum, 
but are scattered throughout the stroma. If the mole is expelled 
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or removed and the patient recovers, tlie ovary gradually resumes 
its normal size. 

It is generally accepted that there is some connection between the 
corpus luteum and the embedding of the fertilized ovum. When this 
condition of the ovaries was first noticed, it was suggested tliat the 
increased amount of lutein tissue was responsible for the luxuriant 
proliferation of the trophoblast. But the more modem view is that 
the hydatidiform mole is a primary disease of the ovum, and the 
ovarian changes described are secondary. Our knowledge on this 
point, however, is incomplete. 

Symptoms 

The cliief symptom is 
bleeding. This has been seen 
as early as six weeks after the 
last normal period, but usually 
occurs in the third or fourth 
month of gestation. Some- 
times the abnormally large 
size of the uteras and the 
absence of fetal movements 
may attract attention. 

Signs 

The uterus is generally 
larger than in a normal preg- 
nancy of the same duration, 
but not always so (Fig. 44) ; 
indeed, some cases have been 
recorded in which it was 
actually smaller. The con- 
sistence of the uterus is 
usually tense, but may be 
that of normal pregnancy. 

External ballottement cannot 
be obtained nor fetal heart- 
sounds heard, except in the 
very rare cases of twin preg- 
nancy in which one ovum 
only is affected. 

On vaginal examination no fetus can be felt, but there may be 
the usual signs of threatened abortion, namely, slight dilatation of 

the cervix and haemorrhage. Later, when the cervix is sufficiently 

N 



Fig. 44. — Hydatidiform Degeneratiok, 
SHOWING Thinning of the Uterine 
Wall and Enlargement of the 
Uterus. 
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dilated to admit the finger, the mole can be felt and tlie diagnosis is 
obvious. 

In cases in which the mole is unusually large there is often albu- 
minuria and oedema, and occasionally severe vomiting. 

Diagnosis 

Hydatidiform mole has to be differentiated from threatened mis- 
carriage in an otherwise normal pregnancy. The main points are the 
size of the uterus, the absence of signs of the ftetus, and the presence 
of the vesicles. Hydramnios with a threatened miscarriage is to be 
inferred from ballottement and the presence of hetal heart-sounds. 
Conceale<l accidental luemorrhago gives very similar physical signs, 
and can only be differentiated by the history and sudden onset, while 
in many cases the two conditions are associated. 

In those eases associated with albuminuria, oedema, and vomiting, 
the absence of signs of the foetus should suggest that the condition is 
one of hydatidiform mole, and not one of ordinary pregnancy with 
toxaemia. 

Lastly, unless the menstrual history can be very carefully obtained 
there is a distinct risk of mistaking a hydatidiform mole for a 
degenerate fibroid or an ovarian cyst. 


Prognosis 

Danger to life may arise from htemorrhage. 

During the expulsion and still more during digital removal of 
the mole there may be serious haemorrhage, and as small pieces 
are adherent to the uterine wall, the uterus may not retract well, 
and so postpartum haemorrhage of some severity may ensue and 
may be fatal to the already exsanguine patient. 

Sepsis. — This is a frequent complication owing to the fact that 
the uterus rarely empties itself completely, and the introduction of 
the fingers is required to separate adherent portions. 

Erosion of the Uterine Wall. — When the villi penetrate deeply, 
the wall of the uterus may be so thin that haemorrhage may occur 
under the peritoneum, or even rupture of the uterus take place. 

Chorion-epithelioma. — Statistics show that this extremely fatal 
growth is found more frequently after hydatidiform moles than 
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after any other type of pregnancy, and therefore the possible oc- 
currence of chorion-epithelioTiia must he taken into account when 
estimating the risks of hydatidiform mole. 

Treatment 

The treatment is to get the uterus emptied, conti^acted, and re- 
tracted. Digital removal may give rise to profuse luemorrluige, and 
therefore every opportunity should be given to tlie uterus itself to 
expel the mole. If there is no dilatation of tlie os when the diagnosis 
is made, a tent should be inseiied. If the tent prox okes good uterim^ 
contractions, the mole is generally spontaneously expelled. IT the 
uterine action is sluggish, pituitai*}' extract may be used to stimu- 
late it. 

If the patient is bleeding severely when fiivst seen and the os 
is sufficiently dilated, evacuation of the uterus should be encouraged 
by manual compression and the administration of pituitary extract. 
So far as possible, the mole is to be squeezed out from above ratlier 
than pulled out from below. A hot intra-uterine <louche is a valuable 
aid to expulsion. 

^ The vagina should be tightly packed (see page? 727) under an^BS- 
thesia, and an abdominal ]>inder applied. 

After the evacuation of tlie main mass tlie interior of the uterus 
should be explored witli the finger, and then wiped out with a piece of 
sterile gauze soaked in tincture of iodine. Neither ovum forceps nor 
the curette should in any case be used. 

Ergot is given during the puerperium. If the locliia continue 
coloured with blood at the end of four weeks, the uterus should be 
curetted and tlie scrapings submitted to an expert pathologist. If 
any luBinoiTliage subsequently occurs, the interior of the uterus 
sliould again l)e explored owing to the possibility of chorion- 
epithelioma. 

Cliorion-epithelioma secondary to hydatidiform mole does not, 
however, always lead to persistence of red lochia. Tliey do not neces- 
sarily persist when the growth lies within the wall of the uterus 
rather than projecting into its cavity. 
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P:XTRA^UTERINE rimiNANCA^ 

A FULLEli description of oxti*a-uterine pregnancy will be found in 
the (companion voliinie on Diseases of Women, but it is necessary 
to irivo a short account of some of its features in a volume on 
Midwifery. The subject comes into Obstetrics as apart from 
Gynsecology in several wayS; e,g, in the diagnosis of early extra- 
uterine pregnancy from abortion and from retroversion of the 
pregnant uterus, in the diagnosis of cases in whicli there is severe 
pain during pregnancy, and also, rarely, in the diagnosis between 
advanced extra-uterine pregnancy and normal pregnancy. 

SVMFrOMS 

Extra-uterine pregnancy is not an uncommon condition, especially 
among the classes from which the bulk of hospital patients is drawn. 
The usual lustory is that one montldy period is missed, although in 
many cases there is no interval of amenorrhrea, tlien the patient is 
seized with more or less violent pain and has uterine luemorrhage, 
usually only slight in amount. In many cases — probably all in 
which the hemorrhage is slight in amount — the blood is dark in 
colour, resembling the discliarge wliicli comes from a uteins wliich 
contains a carneous mole. In a fair proportion of cases a decidual 
cast of the utems is passed, whole or in pieces, but it is often unnoticed 
by the patient. In some cases there may be two, three, or more 
months of amenorrhoea — the ovum in these cases growing in the 
tube wall without disturbance by hsemorrhage. As long as extra- 
uterine pregnancy is not accompanied by internal ha3morrhage there 
is not, as a rale, much, if any, pain. The common terminations of 
tubal pregnancy, three in number, viz, mole formation, abortion, and 
rupture, are all due to hsemorrhage into the cavity which contains 
the ovum, or into the wall of the cavity. It is a very rare thing for 
extra-uterine pregnancy to continue to term. The reasons why the 
majority of cases of tubal pregnancy come to grief are to be found 
in the anatomical structure of the Fallopian tube. An ovum which 
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becomes embedded in the uterus finds there a thick, vascular mem- 
brane, the endometrium, which undergoes decidual clianges, increases 
in thickness to a considerable extent, and provides a large number 
of capillaries and small arteries and veins. The placenta can he 
formed in the decidua without any great amount of luemorrhage 
taking place, the bleeding that occurs wlien the small vessels are 
attacked by the trophohlast, during the formation of the placenta, 
being small in amount and not a source of danger to the ovum. In 
the Fallopian tube, on the other hand, except in the folds of mucous 
membrane which arc not large enougli to contain the growing ovum, 
there is very little, if any, connective tissue between the surface 
epithelium and the muscle, and no thick decidua is provided in which 
the ovum can grow. There are decidual changes in the Fallopian 
tube, hut no thick decidual membrane is formed, because there is 
no tliick layer of connective ti.ssue out of which it could he fonned, 
consequently the trophohlast, the active layer of burrowing cells on 
the external surface of the ovum, hurrows into the muscle of the 
Fallopian tube. Tlie cavity contiiining the ovum is thus made up, on 
the outer side of muscle and peiitonexim, on the inner side by a certain 
amount of muscle and the tubal mucous membrane. Some of the 
vessels which are attacked by the tropliohlast are large, and when 
these are opened up the pressure of the blood-stream is often able 
to break down the resistance ofiered by the fintal cell-mass, with the 
result that haemorrhage into the ovum is a common occurrence in 
tubal pregnancy. The formation of a blood-mole, which in the 
uterus is a comparatively rare occurrence, is an exceedingly common 
one in tubal pregnancy. When the ovum has been destroyed by 
hifiinorrhage — being converted into a tubal mole — the luemorrhagii 
may cease, in whicli case there are no acute symptoms, and the 
mole may gradually undergo absorption, hut it must he remembered 
tliat the burrowing action of the trophohlast may have weakened 
the wall of the Fallopian tube so much that it cannot withstand any 
increase of tension without giving way. The inner wall of the cavity 
which contains the ovum may give way so that ha 3 morrhage occurs 
into the interior of the Fallopian tube. This miglit he spoken of as 
internal rupture. The further course of events will depend on 
whether the abdominal ostium is open or closed. If it is open, blood 
will run out, sometimes in a mere trickle, sometimes in a large stream, 
into tlie peritoneal cavity. When this occurs the condition is spoken 
of as being one of tubal abortion. Students often think that in 
a tubal abortion the mole is passed into the uterus and comes out 
through the vagina. It is impossible to say that this never occurs 
in cases of interstitial pregnancy, hut it is so rare that it may be 
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neglected altogether. Sometimes a mole is completely loosened from 
its attachments, and is extruded from the abdominal ostium of the 
Fallopian tube into the peritoneal cavity with a greater or less 
amount of hsemorrhage. This is called complete tubal abortion. 
If, in spite of the fact that bleeding has occurred through the 
abdominal ostium, the mole still remains in situ, the condition is 
called missed tubal abortion, or tubal mole. It is possible that 
bleeding may occur into the interior of th<^ Fallopian tube without 
th(^ formation of a mole, hut it must he a ivire ocrmrrence. Tuhal 
rupture, on the other liaml, occurs frequently without there having 
been destruction of the ovum hy haemorrhage. By tulral mpture is 
meant a breach in continuity in the outer wall of tire Fallopian tube. 
It is not always sucli a violent process as the word “ rapture ” would 
seem to convey ; “ erosion ” in such a case being a better term. In 
examination of specimens removed Iry opei*ation weak spots are often 
found where the trophoblast, in the process of forming the placenta, 
has perforated the wall of the Fallopian riibe until the peritoneal coat 
has been reached, and sometimes the peritoneum as well has been 
destroyed Sometimes a perforation is found whicli lias been sealed 
by a small patch of fibrin. This is spoken of as a “ concealed rupture 
It must be remembered, however, that there is an intervillous space 
filled with blood which has been poured out of maternal vessels the 
walls of which have been destroyed by the trophoblast. If this inter- 
villous space communicates with the perforation of the wall of the 
Fallopian tube, blood will escape into the peritoneal cavity. Another 
form of rapture is seen in cases in which the wall of a large blood- 
vessel has been destroyed by the trophoblast. In tins case there is 
a rash of blood which may break through one of the weak spots whicli 
have been described as “ concealed raptures,” so that the artery bleeds 
straight into the peritoneal cavity. It is not very uncommon when 
operating to find that blood is spurting out of a hole in the tube wall. 
In other cases the rapture seems to be dvie to increase of pressure in 
the cavity containing the ovum, caused by hsemon-hage into this 
cavity. The haemorrhage may be due to erosion of a large vessel 
in the process of formation of the placenta, or may be caused by a 
bimanual examination or by a straining effort on the part of the 
patient. The fact that the ovum has been converted into a blood- 
mole does not make the patient safe from the danger of rapture of the 
Fallopian tube. If the abdominal ostium is closed any increase in 
tension in the Fallopian tube due to fresh hsemorrhage, however 
brought about — whether due to erosion by trophoblast, to increase 
of blood-pressure or actual squeezing of the tube — may be enough 
to cause the weakened wall of the tube to give way. 
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Diagnosis between Early EiTRA-UTEiiiNE Pregnancy and 

AN Abortion 

It is never safe without making an examination to assume that 
bleeding (luring early pregnancy is due to a threatened miscarriage. 
It may be due to various other complications of uterine pregnancy or 
may he due to extra-uterine pregnancy. A careful consideration of 
tlio .symptoms and physical signs will, in most cases, enable a diagnosis 
to be ma(le between intra- and extra-uterine pregnancy. As a 
working rule severe liHemorrhage, with slight pain, in early pregnamy 
is due to threatened or inevitable abortion, while slight h{«morrhag((, 
with severe pain, -is due to extra-uterine pregnancy. The pain in 
extra-uterine pregnancy is frequently described by the patient as 
extending into the vagina and rectum. Faintness, frequency of 
pulse, and pallor, cannot be explairu^d by the small loss of blood 
from tlie uterus. The character of tl>e blood, dark, “ (‘oflee-ground ” 
material, from the outset, may suggest that the pregnancy is extra- 
uterine. The cervix is not so soft, as a nile, in exti'a-uterine as in 
intra-uterine pregnancy, though it is. by no means a simple matter 
to say in a given case whether the cervix is or is not as soft as would 
be expected, especially if examination of the cervix is complicated 
by the presence of an “ erosion On bimanual examination the 
body of the uterus is not so much enlarged, and is not so soft or so 
globular, in extra-uterine as in intra-uterine pregnancy. Hegar’s 
sign cannot be obtained in extra-uterine pregnancy. On careful 
bimanual examination, unless the patient is stout or tender, a 
swelling on one side of the uterus or on one side and behind can usually 
be found in a case of extra-uterine pregnancy. In a case in whicli 
bimanual examination is difficult an an{B.sthetic should be adminis- 
tered A very difficult case for diagnosis is presented when a stout 
woman, who has a small ovarian cyst, has also a threatened mis- 
carriage. The comparative absence of pain, the consistence of the 
uterus, and the character of the bleeding are the most important 
points in making a diagnosis. 

Diagnosis between Retroversion of the Pregnant Uterus 
AT or about Thirteen Weeks and a Retro-uterine 
H^:matocele 

These conditions may easily be confused unless a careful examina- 
tion is made. By a retro-uterine hsematocele is meant a collection 
of blood which has usually come from a pregnant Fallopian tube — 
vide Diseases of Women — and has become encysted in the pelvis (see 
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Fig. 45). Its boundaries are : below, the pouch of Douglas ; in front, 
the uterus and broad ligaments ; behind, the rectum and sacrum ; 
above, matted coils of intestine, omentum, and, if the collection is 
a large one, the lower part of the anterior abdominal wall. If large 
enough a retro-uterine hsematocele may produce physical signs much 
resembling those caused by retroversion of the pregnant uterus. In 
both cases there may be retention of urine ; in both cases the cervix is 
high up and difficult to reach, and in both cases the pouch of Douglas 



Fig. 45. — Large Hematocele (diagbammatic) pilling the Pelvis 

ANI> BEACHING UP INTO THE AbdOMEN. ThB UtEBUS IS PUSHED 
UPWABDS AND POEWABD8. ThE BlADDEB IS DRAWN WRONGLY 

— ITS Cavity should be above the Symphysis. 

is filled by an elastic swelling. The differential diagnosis must be 
made by a consi<leration of the history and the physical signs 


History 

In the case of retroversion of the pregnant uterus causing retention 
of urine there is, as a rule, a history of three months’ amenorrhcea, 
with no irregular hiemoiThage, and no pain unless the distension of 
the bladder is painful. With a hannatocele there is usually a history 
of less than three months’ amenorrhoea ; there is irregular haemor- 
rhage ; there is or has been pain ; there is often an appreciable degree 
of anaemia, and there may be a slight amount of pyrexia. If with 
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the former condition there is or has been bleeding from threatened 
abortion, the history will be of less value in the differential diagnosis. 
Fortunately such combination is rare. 

Signs 

After the bladder has been emptied an elastic swelling may be 
felt in the brim in each case. If the hfematocele is a large one it 
will produce a swelling which rises up above the, pelvic brim, is 
tender on palpation, and is found to be resonant on light percussion 
over part of its sui'face. On a casual vaginal and bimanual examina- 
tion the physical signs in the two cases may appear to be identical, 
but on careful examination, under an an, -esthetic if necessary, the 
body of the uterus will be felt in front of the hamiatocele. The 
position of the cervix, if the pelvis is completely filled by the swelling, 
will be no guide to the differential diagnosis. If tlc! retrovertcnl 
pregnant uterus is not sufficiently large to fill up tie-, pelvis com- 
pletely, tlie cervix may be found to be pointing rather forwar'ds, but 
in cases in which the pelvis is completely filled by eitlicr tlie reti’overted 
pregnant uterus or a haematocele the cervix will simply be placed 
very high up and far forwards, against the top of the symphysis 
pubis or even above it. 

If contractions can be felt in the mass filling Douglas’s pouch the 
mass must be the body of the uterus. A useful point in the differential 
diagnosis is the condition of the posterior vaginal wall. In the case 
of a retroverted pregnant uterus the posterior vaginal wall can be 
made to slide to a slight degree over the surface of the mass in 
Douglas’s pouch, while in the case of a h.-ematocele the ])ostorior 
vaginal wall has a much more fixed feeling. 

Full-time Extra-uterine Pregnancy. — Extra-uterine pregnancy 
very rarely continues to full time. In these cases, as a rule, 
unless the patient complains of pain, there is no suspicion, until 
after the expected date of labour is passed, that the pregnancy 
is abnormal. 


Signs 

If a careful abdominal examination is made it may be noticed 
that the child is felt with undue ease. On bimanual examination 
the firm, solid, comparatively small uterus, eidarged only up to 
about the size that would correspond with three months’ normal 
pregnancy, may be felt below and to one side of the large sac which 
contains the ovum. At the time when labour was expected what is 
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known as “ mock labour ” comes on. The uterus contracts and the 
patient feels “the pains”. There may be a slight “show,” and 
examination will prove that there is a certain amount of dilatation 
of the cervix, but no bag of membranes will be found. After these 
pains have gone on for twenty-four or more hours they cease. After 
this there is no longer any evidence that the foetus is alive, fcetal 
movements and foetal heart-beais having ceased The abdominal 
tumour becomes gradually smaller and firme.r on account of absorp- 
tion of liquor amnii. The subs<Mpient changt^s that may take, place 
in tlic e.xtra-uterinc sac, viz. mummification, lithopaedion formation, 
and suppuration, will be found to be described in the voluine on 
Diseases of Women. 

Treatment of Cases of Advanced Extra-uterine Pregnancy 

The explanation of the occuri-ence of advanced extra-uterine preg- 
nancy is to be found in the fact tliat when the wall of the P^allopian 
tube gave way living and uninjured chorionic villi were exposed, and 
became attached to the stimctures immediately adjacent, e.g. omentum, 
uterine wall, broad ligament, intestine. In some cases the “ sac ” 
surrounding the ovum is made up largely of broad ligament, in others 
it is chiefly “adventitious,” i.e. the result of adhesions. It is 
obvious that there may be danger of uncontrollable bleeding if the 
placenta is separated from such structures as intestine, pelvic peri- 
toneum, etc. Consequently, if extra-uterine pregnancy with a living 
fcetus is diagnosed in the later months of pi-egnancy, the best treat- 
ment is to keep the patient under close observation until three months 
after full time and not to ojjerate until then, when tlie placenta will 
be thrombosed and may be separated from its attachments without 
dangerous bleeding. 

When there is any doubt as to the diagnosis the uterine cavity 
should be explored to settle the diagnosis before the abdomen is 
opened. 
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HYDRAMNIOS 

By this term is meant the presence of an excessive quantity of 
liquor amnii. It is not known exactly what the amount must be 
in order to merit the term “ excessive,” because the normal quantity 
is not certainly known, vari- 
ations from 10 to 50 ounces 
being not uncommon in nor- 
mal conditions. Probably 
quantities less than 0 pints 
at full time would not be 
clinically recognizable as hy- 
dramnios. 

The amount of liquor 
amnii may attain enormous 
proportions ; cases of 15 pints 
and even 30 pints at the fifth 
and sixth month of pregnancy 
respectively have been re- 
corded (Fig. 46). 

^ Cl mi U * 1 — Hydkamnios, showing the Dis- 

iNaturc oi Fluia. Inenuui proportion between the Size op the 

itself has the same characters Fcetus and the Sac that contained 

as ordinary liquor amnii as Excessive Amount op Liquor 

regards both appearance and Amnit. 

composition (see p. 31); it may, however, contain a sliglitly 
increased amount of urea. 

Cause. — The origin of the fluid is disputed. Theoretically it 
may be due to over-secretion, imperfect absorption, or to a com- 
bination of the two conditions. Two opposing theories have been 
advanced : some authorities regard it as maternal and others as fcntal 
in origin. 

Theory of Maternal Origin. — In considering the physiology of 
the foetus it was stated that the amniotic fluid is normally derived 
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mainly from the mother. An excess is therefore probably derived 
from the same source, although this by no means necessarily 
follows. 

Maternal dipeases which are accompanied by circulatory dis- 
turbances, especially cardiac and renal disease and syphilis, may 
lead to oedema of the placenta and an increased secretion into the 
amniotic sac. 

Experiment supports the maternal theoiy, for if sodium sul- 
phindigotate is injected into tlie veins of a pregnant rabbit, blue 
coloration of tbe amniotic fluid, but not of tbc foetal kidneys, will 
be produced. 

But while tbis is probably true, yet tbere are many facts whicli 
support the view that an excessive amount beyond the normal is 
of foetal origin. 

Theory of Foetal Origin. — In noany cases carooful examination 
of the mother oloes not show any eviolence of abnormality wbicb 
couloi be supposeol to play a part in the production of hyolramnios. 
On the other hand, some lesion of the foetus is by no means an 
infrequent accompaniment. It is stated that some foetal abnor- 
mality exists in just less than one-half of all cases of hydramnios. 

Among these abnormalities may be mentioned anencephalus 
and spina bifida. In these conolitions it is supposed that the ex- 
cess of fluid is the result of increaseol urinary secretion from the 
stimulation of the exposed cerebral or spinal centres. Other 
deformities, such as harelip, clubfoot, ectopia vesic®, may also 
be fo>und in association with hyolramnioos. 

Lesions which cause obstraction either in the coord oor within 
the foetus have been founol, anol it bas been sbown that an obstruc- 
tion to) tbe circulation in the umbilical vein is accompanied by an 
exudation of fluid from the cord and from the foietal surface of the 
placenta. Such an obstruction may be produceol by tbe persis- 
tence o:)f the so-called vasa propria, which usually become obliterateol 
during the latter half of pregnancy. According to other ob- 
servers obliterative changes in the coats of the arteries of the chori- 
onic villi may result in similar effects. The obstruction may also 
be due to stenosis or thrombosis of the umbilical vein, or to 
torsion of the umbilical cord. The obstruction may lie within the 
foetus itself, for cirrhotic changes in the liver were found in a series 
of cases. These cirrhotic changes are not necessarily syphilitic in 
natura 

The obstruction is due to cardiac abnormalities in a large pro- 
portion of cases ; thus occlusion of the right auricle, tricuspid insuf- 
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ficiency, stenosis of the pulmonary arteries ami tlie aortfi, have 
all been obsei-ved. 

It is also believed by some that the excess of fluid results from 
an excessive urinary secretion on the pari of the foetus. That the 
foetus can urinate into the amniotic cavity is known. A further fact 
wliicb is taken to support the foetal origin of bydramnios is that 
the condition is found with uniovular twins, anencephaly, and all 
sorts of foetal deformities. The histories of 50 cases of liydramnios 
in multiple pregnancy (46 twins and 4 triplets) have beem analysed. 
Of these 22 of the twins were uniovular in orisrin. 'Ihe heart and 
kidneys of the foetus in tlie liydran miotic sac were found lai'gci-, 
both relatively and actually, than those of the normal twin. It is 
believed by many that the cardiac hypertrophy causes an abnormal 
activity of the kidneys, and tlms produces the hydramnios. The 
foetal skin, according to some authors, may play a part in the pro- 
duction of the fluid. A thickened and folded condition of the fadal 
skin has been noted in cases of hydramnios. 

Finally, the amnion is regarded by some as the source of tlie 
fluid, for cases showing inflammatory cliangos in tlie amnion l(‘ad- 
ing to an increased exudation have been recorded . 

Whatever be the exact nature of the origin of hydramnios, 
several interesting facts in its etiology should be noted. Thus 
liydramnios is more common in multipane than primigravidm, and 
in 75 per cent, of cases tlie feetus is a male. Further, the condition 
has been found in extra-uterine pregnancy, and, as has already been 
stated, may aflect only one ovum in cases of twin pregnan(*y. 


Varieties 

Two varieties of h 3 ^dramnios must be clearly distinguished, 
chronic and acute. 

Chronic Hydramnios. — That most commonly met with is the 
chronic form. This, as its name implies, is a slowly progressive 
variety. It is not usually apparent until the fourth or fifth month 
of pregnancy. As a general rule the chronic variety, unless there 
is any sudden increase in size, does not give rise to much disturb- 
ance. The patient may complain of an undue size of the abdomen, 
and may notice undue mobility of the foetus. If the abdomen 
becomes greatly distended she may complain of flatulence and dys- 
pepsia, and also, owing to the pressure upwards upon tlie diaphragm, 
of attacks of palpitation, dyspnoea, and she may be somewhat 
cyanosed. Varices and oedema of the legs are liable to develop. 
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It is extraordinary, however, how tolerant the abdomen may be of 
even a large amount of fluid provided it has been formed slowly. 

Acute Hydramnios. — There is, however, a second and rarer form 
known as acute hydramnios. In this variety the fluid accumu- 
lates rapidly, and a much slighter degree of distension may lead to 
disturbances which are sufficiently serious to endanger the life of 
the patient. Owing to the rapid formation of the fluid the uterus 
and ahdotnen cannot accommodate themselves to the increase of pres- 
sure. The patient experiences severe pain, suffers from serious 
vomiting, and in fatal cases death has been preceded by a rising 
temperature and pulse-rate. Tlie most common time for acute 
hydramnios to occur is about tlu; middle of the pregnancy, and it is 
often associated with uniovular twins. 

Physical Signs 

In a well-marked case of hydramnios the following signs may be 
observed. The abdomen is larger tlian is usual for tlie period of the 
pregnancy, and the fundus of the uterus is at a higlier level. The 
abdominal wall may be greatly thinned and the recti widely divari- 
cated. The uterine wall feels tenser than usual. The normal 
variations in the consistence of the uterus may be absent. It is 
not easy to map out the foetus distinctly owing to the distension 
of the uterine wall, but the foetus is unduly mobile and external 
ballottement is extremely well marked. Owing to the undue mo- 
bility of the foetus a malposition frequently occurs. Fluctuation 
and a fluid thrill are obtained with unusual ease. The fcetal heart- 
sounds are difficult to hear, being muffled by the presence of an 
excessive amount of fluid between the uterine wall and the fadus. 

Differential Diagnoses 

Chronic Hydramnios. — The facts already enumerated will serve 
to differentiate this condition from an ordinary pregnancy. There 
are, however, several other causes of an undue enlargement of the 
uterus during pregnancy besides hydramnios. 

Multiple Pregnancy . — Sometimes the differential diagnosis from 
this condition is almost impossible, especially as twin pregnancy is 
often accompanied by hydramnios. In this case the hydramnios is 
usually detected, and the multiple pregnancy is not diagnosed. When, 
however, the multiple pregnancy is not complicated by hydramnios. 
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a diagnosis can be made more easily because the uterus is firmer to 
tlie touch, and palpation reveals more than one fijetal head and an 
unusual number of small parts. Further, more than one fmtal heart 
may he heard in different places and heating at different rates. 

Ovarian Cysts . — If pregnancy does not co-exist with an ovarian 
cyst the condition may he diagnosed by the absence of the syjnptoms 
of pregnancy, by the mobility of the mass, by the fact tliat it does 
not harden on manipulation and on auscultation it is dumb. Bi- 
manual examination will sliow that tlie uterus is not enlarired, and 
is separate from the tumour. 

When pregnancy does eo-exist witli an (narian cyst tlie diag- 
nosis from liydramnios is more difficult. It dt^pends ujxjii the 
identification of two tumours, only one of which shows tlu^ c‘haracter- 
istic signs of the pregnant uterus, including intermittent contractions. 
In doubtful cases in which some interference is necessary owing to 
the abdominal distension, it is better to open the abdomen. The 
cyst if present can then he removed, and the risk of premature ter- 
mination of the pregnancy is not great. 

Hydatidiform Mole may cause an undue enlargement of the 
uterus. But no foetus can be palpated and no fa^tal lieart heard. 
Tliere may also be a history of a blood-stained discliarge, and very 
rarely, of the passage of vesicles. 

The uterus will also appear unduly large if the patient has made 
a mistake as to the time of her last regular period. A small loss 
of blcKxl may occur at tlie end of the first month of pregnancy and 
be mistaken for a period. It is necessaiy to know the duration 
and amount of this loss. Finally, the uterus is enlarged in the rai‘e 
condition of concealed accidental liaemorrhage, but here tlie jiatient 
is collapsed and shows signs of internal hmmoi-rhage, aial tlie 
utei'us is tense and tendei\ 

Acute Hydramnios. — In acute liydramnios the diagnosis is 
often difficult on account of oedema of tlie abdominal walls. Care 
must be taken to exclude intestinal obstruction because of the 
accompanying vomiting and distension. 

Effects on Pregnancy and Labour. — Owing to the undue mo- 
bility of the foetus a malpresentation is not uncommon, and this, 
if not corrected, may result in obstructed labour. There is a liability 
to premature labour, which is stated to occur in 50 per cent, of 
cases. The labour is usually protracted owing to' the weak uterine 
contractions, due to the over-distension of the uterine muscle. The 
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meriibraiies arc prone to rupture prematurely. After delivery ther 
is a liability to postpartum haemorrhage, from atony of the uterus. 

Treatment 

Tliore is no known method of controlling the production c 
absorption of the amniotic fluid, except in some syphilitic cases 
when antisyphilitic treatment may be successful. In the chroni 
variety the minor grades of hydramnios rarely require treatmeni 
If, however, the pressure symptoms from tlie accumulated flui 
are so gs’eat as to cause dyspnoea or palpitation, then the pregnane^ 
must be terminated no matter what period it may have reaches 
This may be accomplishes! by perforating the membi-anes tlirough th 
cervix, pushing tlie lieasl up, and catlieteilzing tlie utenis with a slouch 
nozzle, when the fluid will drain awaj'^, ansi the uteims contract. 

In the acute forms the pregnancy must be terminated at one 
on account of the unfavourable prognosis to the mother. 


DEFICIENCY OF LIQUOR AMNII 

This condition, the opposite of hydramnios, is characterizes 
by an unduly small amount of amniotic fluid, which may b 
representesl by only a few cubic centimetres. Its cause is no 
known ; many of these cases are probably due to early ruptur 
of the membranes. It has been observesl, however, in cases ii 
which the feetus showed an imperforate urethra, and also iir case 
associated with complete absence of both kidneys. It has beer 
concluded, therefore, that the lack of fluid was due to the non 
formation of urine. 

In other cases the foetal skin is markedly thickened, and is dn 
and cinimpled in appearance. 

Tlie results of a deficient amount of liquor arnnii may be serious 
Adhesions may be formed between the foetus and the amnion ; th' 
foetus may be unduly compressed; malformations of the foetu 
are common. Labour in this condition is liable to be compli 
cated owing to malposition of the foetus, and to amniotic ad 
hesions, and in the first stage there may be difficulty owing to th 
absence of the normal dilating bag of membranes. 
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ANOMALIES AND DISEASES OF THE 
PLACENTA 

Anomalies in Size. — At term the average diameter is about 8 
inches, and the thickness varies from | of an inch to IJ inch, 
being greatest near the centre. In some cases tlie tliickness is 
evenly distributed, in others it varies considerably in different 
portions, but as a rule the thickness is in inverse proportion to the 
area. Some of the largest placentm have been found in uniovular 
twin pregnancies. 

Anomalies in Weight. — The avei’age weight of the placenta at 
term is 1 lb. to II lb. Occasionally, however, this is much in- 
creased, for weights of 2 to 2^ lbs. have been observed. The weight 
will vary slightly according to whether the umbilical cord lias been 
ligatured late or early, thus imprisoning little or much of tlie fcetal 
blood. 

On an average the weight is about one-sixth of that of the 
child. In many conditions of disease, an increase in weight occurs. 
This is found to be so in syphilis, when the placental weight may be 
as much as a quarter or even half that of the feetus. An increase has 
also been found in cases of albuminuria in the mother, and in general 
anasarca of the foetus. 

Anomalies in Shape. — The variations in shajxi are many. The 
placenta may be rounded, ovoid, reniform, or lobulated. The 
lobulation may be regular or irregular in shajx), and occasionally a 
lobe may be attached to the main mass by only a narrow isthmus of 
placental substance. In some cases the lobes are quite separate and 
distinct, giving rise to a multiple placenta with a single pregnancy. 
More frequently the organ is divided into two lobes more or less 
completely. When the division is incomplete and the vessels extend 
over both lobes before uniting to form the umbilical cord, the 
placenta is called a placenta bipartita (see Fig. 20). 

(193) 


o 



194 


ABNORMAL PREGNANCY 


There may be three lobes (placenta tripartita) (see Fig. 21), or 
more than three (placenta multilobulata). 

Placenta Succenturiata. — There is a further variety of divided 
placenta which is of considerable clinical impoidance. This is the 
placenta succenturiata (see Fig. 22). 

This anomaly is not infrequent. One or more accessory lobules 
of placental substance are fouml on the cliorion at a distance from the 
edge of the main placenta. Tliey are united to the placenta by 
vascular connections, both arterial and venous. 

The placenta succenturiata is of clinical importance because it is 
liable to be retained in the uterus after the placenta proper has been 
expelled 

The results which may follow are ; postpartum hmmorrhage, owing 
to the inability of the uterus to retract and contract because it is not 
empty ; severe after-pains ; and, if septic organisms reach this acces- 
sory placenta, there is also the risk of septic infection and intoxication. 

It is always necessary, therefore, to bear in mind the possibility 
of a placenta succenturiata, and when examining the placenta and 
membranes after delivery the evidences of this abnormality nmst be 
searched for, viz. small rounded defects in the choiion at a short 
distance from the edge of the placenta ; the extension of the vessels 
over the edge of the placenta on to the chorion ; and the abrupt 
ending of these vessels at the margin of the defect in the chorion. 

It is probable that all these divisions into lobes and the presence 
of lobules result from some abnormality of the decidua. The 
decidua basalis is the most highly vascularized part of the decidua. 
Here the chorionic villi grow markedly and produce the chorion 
frondosum. If, however, this vascularization of the decidua is not 
limited to one area, but is marked also in other places, then there 
will result a corresponding overgrowth of the chroionic villi at these 
places with the production of placental islands. 

Q Another view is that lobes have been produced by the formation 
of infarcted areas within the placental tissue, but the objection to 
this view is that the membranes between the lobes do not show any 
abnormality. 

^Placenta Fenestrata. — This is a rare variety, in which the 
placenta is oblong in shape and has an aperture in its substance 
near the centre. 

Placenta Diffusa or Membranacea. — In this form the chorionic 
villi remain functional around the whole ovum, pi’obably owing 
to an abundant vascularization of the decidua. The placenta 
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therefore is not limited to the decidua basalis, but covers the whole 
ovum. This is a rare variety. In all those instances in which this 
abnormality has been found there has been no interference with the 
nutrition of the foetus, but the patient is liable to premature termina- 
tion of the pregnancy, and to antepartum haemorrhage. Complica- 
tions have also occurred during the third stage of labour, for tlie 
thinned-out placenta is friable and is not readily separated. Thus 
postpartum haemorrhage may occur, and there is an increased risk 
of infection. After removal, this form of placenta may be found 



Fig. 47 .— Placenta Membranacba. Fig. 48 .— Placenta Cibcumvallata, 

The placenta covers the whole ovum and is 
not limited, as it should be, to the decidua basalis. 

to be firm in places owing to extravasation of blood in its substance 
(Fig. 47). 

Placenta Circumvallata. — This is due to a proliferation of the 
chorionic villi, which takes place around the margin of the placenta 
after the amnion has become definitely attached to it. The appear- 
ance thus produced is that the foetal surface may present a central 
depressed area which is surrounded by an elevated portion. The 
amnion is attached to the edges of the central depressed portion. 
This variety is apt to be followed by a t(;aring of tlie chorion at 
the elevated edge of the placenta (Fig. 48). 
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Cysts of the Placenta. — Cystic structures in the placenta are 
not infrequently observed. 

There are two varieties : surface placental cysts, and those found 
within the placental substance itself. 

Surface Cysts. — This is the more common variety. The cysts 
vary in size from that of a cherry to that of a hen’s egg (see 
Fig. 49). They are derived frorti the chorion, for the arnniotic 
membrane can he stripped off from tliem. 

The contents are, as a mle, clear and watery in nature, but may 
be blood-stained. 

The cyst wall is lined by a whitish membrane, and may contain 
infarcted areas. 



Fig. 49. — Surface Cysts of the Placenta. 


Microscopic section shows one or more layers of large cells, the 
nuclei of which are round and vesicular and may sliow evidence of 
degeneration. In the infarcted regions the tissue is composed of 
fibrin, and tlie cells are absent " Tliese cells correspond with those 
of Ijanglians’ layer, and the cysts are duo to degeneration of the 
trophoblast. 

Deep Cysts . — This is the rarer variety. In size the cysts are 
smaller than those found on the surface, and are seldom larger than 
a clierry. 

The contents are usually clear, but may be caseous in appearance. 
These deep cysts are not infrequently found within the substance of 
an infarcted area. The cyst wall is made up of fibrin. They are 
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probably produced either from a breaking down of an infarct or from 
a degeneration of the troplioblast cells. In this case the walls may 
be lined with cells similar to Langhaus’ cells. 

Cystic masses, whether they are on the surface or of the deep 
variety, do not appear to affect tlie coxirse of a piegnancy or 
labour. 

Inflammation of the Placenta. — The evidence of a true in- 
flammation of the placenta is meagre, although much has been 
written describing the condition. Many of tlve clianges descril)ed 
are now believed to be tlie result of infarction, and the so-called 
abscesses arc probably not abscesses, but cysts containing gi-umous 
material mistfiken for pus. An acute inflammation may occur. It 
results from an extension of an iidlammatory j)rocess from the de- 
cidua, and is theiefoie not to be regard(Ml as a primary condition. 
T1 le inflaiimiation whicli may thus occur lias boon obsorvod in casos 
of gonorrlKoa and sypliilis, and in some casos of j^onoi*al. pya.miia. 

Tuberculosis of the Placenta.— Tnborclo in tlio botal ])ortion 
of tlie placenta is a very rare pbonomenon. Local lesions have, how- 
ever, 1)0611 found in the decidua and in the chorion. In casos in which 
the mother has a generalized tuberculosis no changes may be dis- 
covered in the placenta, although tubercle bacilli have been de- 
monstrated in the betus. But tubercle bacilli have been found in 
the placenta; thus one investigator found them in 9 out of 20 women 
who died from tuberculosis. It is evident, therefore, tliat the inci- 
dence of congenital tuberculosis may have been underestimated, 
although in the vast majority of cases the disease is not transmitted 
to the foetus. The possibility of seminal infection must also lie taken 
into account. Experiments upon rabbits and guinea-pigs have shown 
that tubercle bacilli may reach the ovum by means of the spermatozoa. 

Syphilis of the Placenta. — Inflammatory changes and gummatous 
formations have been described in the placenta. An endarteritis 
may occur, and thickening is not infrequent in the coats of tlie 
vessels in the chorionic villi. 

It is believed tliat some infarcts may be of this nature. 

Thrombosis in tlie intervillous spaces has also b<ien observed ; 
these thrombi later become organized and form fibrous masses 
enclosing and pressing upon the villi. The placenta was formerly 
described in syphilis as being unduly large, oedematous, and friable. 
There is stated to be a proliferation of the connective tissue stroma 
and a hyperplasia of the decidua. 
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It must be remembered that these views are not admitted by some 
observers, who claim that there may be no apparent abnormality in 
the placenta of syphilitic patients. This is undoubtedly true in many 
cases, but even from these the spirochseta pallida has been obtained. 

Calcification of the Placenta. — Fatty and calcareous degenera- 
tion are often met with in tlie placenta, especially towards tlie 
termination of pregnancy. The small calcareous nodules are fre- 
quently observed upon the maternal surface of the placenta, and are 
best demonstrated by rubbing the fingers over this surface, when it is 
felt to be gritty. Sometimes the calcareous area is in tlie form of 
a flat plaque; usually it consists of a number of scattered minute 
points. These calcareous masses are near the surface, and can often 
be seen by the naked eye. 

Tliey have been mistaken for tuberculosis of the placenta. The 
formations are caused by a deposit of calcium salts in tlie necrotic 
tissue around the ‘‘fastening villi,’' and also in the decidua basalis. 

No abnormality in the pregnancy results from them so far as is 
known. 

Tumours. — Solid tumours of the placenta are ran^, although a 
large number have been described in the literature of tlie subject, and 
it is probable that in many cases the tumour was in reality a placental 
infarct. Such tumours vary in size from that of a pea to a man’s 
head. 

The most frequent variety is the myxoma fibrosum. This is 
composed of fibrous tissue containing myxomatous areas scattered 
within it. Several other varieties of tumours liave been described, 
including fibroma, angioma, and sarcoma. Many of these, however, 
by more recent work, have been shown to be really of one type, and to 
consist of masses of chorionic villi with hypertrophy of the blood- 
vessels. In some cases the tumour is connected with the chorion by a 
pedicle containing an artery and vein. These vascular tumours have 
been given the term “ chorio-angiornata As a general rule the 
remainder of the placenta is unaffected, and they have no clinical 
significance, unless they are large enough to throw a considerable area 
of the placenta out of function. It is said that in these cases some 
abnormality, such as hydramnios or antepartum luemorrhage, may 
be associated with the condition. 

Infarction. — This is one of the commonest abnormalities of the 
placenta. Many terms have been used for this condition, such as 
placentitis, atrophy, scirrhus, and hepatization of the placenta. 
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The infarcted areas vary in size, shape, and appearance. 

They occur as : — 

1. Small whitish fibrous structures upon either the maternal or 
foetal siirface of the placenta. They may be scarcely visible to the 
naked eye, and are rarely larger than half an inch in diameter. 

2. White fibrous structures situated within the placental sub- 
stance. These areas are irregular in shape, and the remainder of the 
placenta may show no abnormality (Fig. 50). 



Fig. 50. — Infarction op the Placenta. 

The infarct is shown as a white fibrous structure occupying the whole of the thick- 
ness of one portion of the placenta, the rest of the placenta being normal. 

3. Large areas of placental tissue, sometimes one or more cotyle- 
dons, may be fibrous in appearance ; in rare cases one- half, or almost 
the whole organ, may be involved. 

4. A broad whitish ring may partially or completely encircle the 
placenta. The band is placed at the margin of the foetal surface ; it 
is beneath the amnion, and is rarely more than a quarter of an inch in 
thickness. The appearance is known as placenta marginata. 

5. Pinkish masses of irregular size, which are usually most marked 
on the maternal surface. They may extend through the entire thick- 
ness of the placenta. These are known as red infarcts. 

Causation 

The changes have been attributed to inflammatory lesions of the 
decidua. This view, however, is probably not tlie correct one, lor the 
cells showing these changes are those of tlie “ decidual septa,” 
which are now regarded as of foetal rather than maternal origin, 
while the decidua is a maternal -structure. 

The more modem view is that the infarcts result from obliterating 
endarteritis in the vessels of the chorionic villi. The endarteritis 
causes an interference with the circulation through the arteries of the 
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villi, and necrotic changes therefore follow at their extremities. The 
syncytium, being the outer layer of the sheath of the villus, can still 
obtain nourishment from the maternal blood which bathes it, and so 
is not affected. The deeper layer, i.e. Langhans’ cells and the con- 
nective tissue stroma, cannot obtain nourishment and is affected 
and shows necrotic changes. The.se necrotic areas gradually become 
converted into fibrin. Later, similar changes occur in the syncytium, 
with the result that tlie maternal blood coming in contact with it 
also clots in the intervillous spaces, and then undergoes fibrin forma- 
tion. If these changes occur simultaneoiisly in neighbouring villi, 
eventually a number of them become welded together by fibrin. 
They gradually undergo more degenerative changes until evenhially 
they can scarcely be detected within the fibrinous mass, and an 
infarcted area is produced (Fig. 50). Red infarcts are not formed 
in this way, and their method of prcxluction cannot be explained. 
It has been stated, however, that there is some association between 
them and albuminuria, and imperfect development of the foetus. 
They may possibly be due fij hsemorrhage into the placental substance 
from rapture of vessels in the decidua. 

RE.snLTS 


Minute infarcts may be discovered in eveiy placenta on careful 
examination. The larger infarcts are said to occur in G3 per cent, 
of case.s. Abnormal resiilts do not follow if the infarcts are small 
and are not present in excessive numljers. But when they ai'e of 
large size, or many are present, they may disorganize s(j much of 
the placentii as to interfere with the nuti-ition of the fVtitus, and 
occasionally may catise its death. Rtnl infarcts are not observed so 
frequently as the white. They are associated with maternal 
albuminuria in from 33 to 07 per cent, of cases, according to various 
observers. They are not associated witli eclampsia, however, but 
with the albuminuria due to old kidney disease. The hetus is 
frequently imperfectly developed and may die as a result of these 
red infarcts. 
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DISEASES ASSOCIATED WITH PKEGNANCY 

SYPHILIS 

Syphilis is said to lie one of tlie most important causes of the pre- 
mature interiTiption of pregnancy. It must always be suspected in 
cases of premature labour or intra-uterine death, even if there is 
no other evidence of the disease, in the presence of a positive 
Wassermann reaction in either parent. An examination of the 
fcetal tissues for the presence of tlie parasite may be the only means 
of determining the diagnosis. If infection of the motlier occurs 
during pregnancy tlie primary soi*e may not l>e so characteristic 
as usual, and the secondary manifestations are often but slightly 
marked. It is partly for this reason that it is regarded as possible 
by some observers for a healthy woman to give birth to a syphi- 
litic child (Colles’s law), it being supposed in these cases that the 
ovum has been directly infected by the spermatozoon of the father. 
This view is open to doubt, and it is probable that the virus may be 
in an attenuated form, for if an apparently healthy woinan, who 
gives birth to a syphilitic child, nurses her l)a})y, she does not become 
obviously infected, which suggests that she is really already infected 
to a mild degree. Further, the Wassermann reaction can l)e ob- 
tained from tlie maternal blood in cases in which there is evidence 
of foetal syphilis and no evidence of tlie disease in the mother. The 
modern view is that tlie woman who lias given liirth to a syphilitic 
child is herself sypliilitic. 

The effect of syphilis upon pregnancy varies according to the 
time when infection has taken place. When inoculation of the 
mother occurs before conception, abortion oi* jiremature labour 
frequently results. If the labour is premature, the cliild is often 
dead; rarely it is born alive with definite manifestations of the 
disease. If the child is bom at full time, as a rule it does not at 
birth show any sign of the disease, which, however, makes its 
appearance later. If the infection has occurred some considerable 
time before the pregnancy, especially if the patient has been 
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energetically treated, the child will probably be healthy and never 
manifest any signs of the disease. 

When inoculation of the mother occurs at the time of con- 
ception or during the pregnancy, the child is almost invariably 
syphilitic, but the risk varies with the period of pregnancy at 
which syphilis is contracted; if within the first few months, thefcetus 
always shows evidence of the disease, while if it occurs later, the 
cliild may escape. 

It must be remembered that a syphilitic child bom alive at full 
time rarely shows any evidence of syphilis until some weeks after 
birth ; in the rare cases in which there is evidence of this disease 
at birth it nearly always takes the form of syphilitic pemphigus 
(see p. 632). 


Treatment 

Antisyphilitic treatment of both parents is required, even if the 
mother appeal's healthy. Salvarsan should be injected intra- 
venously, and should lie followed by treatment witli mercury. The 
salts of arsenic, mercury, and iodide of potassium are readily trans- 
mitted through tlie placenta, so that the foetus is also protected by 
the drugs. Many cases have been recorded showing the bene- 
ficial results to the child from the antisypliilitic treatment of the 
mother. According to Colies’s law, the syphilitic child may be 
suckled with impunity by its own mother, but if she cannot suckle 
it, a wet nurse must on no account be employed. 

For the treatment of the child, see p. 632. 


QONORRHGEA 

If the disease is contracted during pregnancy, an acute vulvo- 
vaginitis with marked redness and oedema of the vulva is likely 
to follow. 

A patient with a chronic gonorrhoeal infection may become 
pregnant if the infection has not involved the lining membrane 
of the Fallopian tubes. Many cases of gonoirhoea in pregnancy are 
those in which infection and conception occur at the same time. 

The disease has little effect upon the pregnancy unless the 
uterine cavity is also involved, which may happen during the first 
three months, when abortion is likely to occur. On the other hand, 
there is a grave risk during the puerperium that the disease may 
spread to the Fallopian tubes, pelvic peritoneum, or the blood-stream. 
During labour the child’s eyes are in danger of being infected. 
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Treatment 

Treatment of the Mother. In Pregnancy. — The patient should 
first be anaesthetized, and after the vagina and vulva have been 
thoroughly swabbed free of discharge, a solution of nitrate of 
silver, 5 per cent., should be well applied to the mucous surfaces. 
The patient should afterwards be kept in bed, and the vagina 
douched every four hours with 2 quarts of boiic acid solution, 
and once daily nitrate of silver should be applied to the vaginal 
walls, till the discharge has practically ceased, wlien once a week 
will be sufficient. 

In Labour. — If the disease is not cured, or is seen for tlie first 
time during labour, the vagina should be swabbed dry and then 
painted with tincture of iodine. If there is a long second stage, a 
douche containing a drachm of tinctixre of iodine to the pint shoxild 
be administered. 

In the Pue'rperium. — The patient should assume the sitting position 
as soon as possible. The danger of vaginal douches during the 
jtuerperium is that organisms may be carried up into the uteras. 
It is true that water kills tlie gonococcxis, but the puerperal vagina 
is soon secondarily infected with other oiganisms, and h<‘i'ein lies 
the danger. 

Treatment of the Child. — The precautions detailed on p. 629 
should be taken directly the child’s head is bora and after. The 
child must be examined carefully every day for signs of commencing 
gonorrhoeal ophthalmia. This disease is the commonest cause of 
blindness in children. 


TUBERCULOSIS 

The effect of pregnancy on a tuberculous woman is always 
harmful, and the symptoms become accentuated during the puer- 
perium and lactation. There is no predisposition to the premature 
interruption of pregnancy. 


PllOiJNOSIS 

Many tuberculous women give birtli to perfectly healthy children 
at full time. Sometimes tuberculosis is transmitted from mother 
to child, and the bacilli have been found within the foetal blood. 
The infection probably occurs through the placenta by the blood, 
for the foetal lesions are most marked in the liver. In the vast 
majority of cases, however, the disease is not directly transmitted 
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from mother to foetus, and when it develops later in the child it 
may be due to its being in the same surroundings as the tuberculous 
mother, and also to the fact that its powers of resisting the invasion 
of the tubercle bacillus are less than in those of a child of healthy 
parents. 


Tueatment 

When the pregnancy is advanced induction of premature labour 
is never advisable, as it is as damaging to the patient as labour at 
full time. Tlie pregnancy, tberefore, should be allowed to con- 
tinue. If it appears certain that the patient will die before term, 
then, in the interests of the child, the induction of premature labour 
might be morally justifiable. 

The mother should not be allowed to suckle her infant, and be 
warned of conveying infection by kissing. 

Abortion is not to be advocated lightly in tuberculous women. 
The cases in which abortion is justifiable are those in whicli a 
jmtient has had early phthisis which has recently be(!ome quiescent, 
and as the result of the sti'ain of pregnancy signs of recrudescence 
liave appeared. 


MEASLES 

Few cases of measles affecting the pregnant woman are recorded. 
Abortion or premature labour is likely to follow. Intra-uterine 
transmission of the disease to the foetus has been observed, and the 
child may be born with the characteristic rash or develop it during 
the puerperium. It is especially dangerous to a young infant on 
account of the pxxlmonary catarrh. 

TYPHOID 

Typhoid fever is a serious complication of pregnancy in that 
abortion or premature labour occure in a very large proportion of 
the cases, but the pregnancy does not affect the disease itself. The 
bacilli have been demonstrated within the organs of the fcntus, 
and ulceration of Peyer’s patches may also be found in tbe fcetal 
intestine. 


SMALL- POX 

The prognosis of small-pox during pregnancy is more serious 
than in the non-pregnant condition, the confluent and hsemorrhagic 
varieties being commoner. The effect upon the pregnancy very 
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commonly is to induce abortion or premature labour. Children have 
been born with the eruption developed ; in the case of binovular 
twins one only may be affected. The possibility of transmission 
from mother to foetus of the protective influence of vaccination is 
disputed, but, when necessary, pregnant women may be vaccinated 
without any risk of inducing abortion or premature labour. 


CHICKEN POX 

Varicella runs a similar course in the pregnant arid non-pregnant 
woman. There is no increased liability to a termination of tlie 
pregnancy. Tlie child may be bom covered with the rasli. 


SCARLET FEVER 

It is usually stated that scarlet fever is more common during 
the puerporium than during pregnancy. Care must be taken not 
to confuse the rash which occurs in cases of puerperal sepsis with 
that of scarlet fever. If the fever occurs during pregnancy the 
disease is more siirious, especially if it arises towards the end of 
pregnancy. Abortion is likely to follow during the early months. 
There is no satisfactory evidence that the fietus may be liorn with 
the disease. 


CHOREA 

Cause 

The combination of chorea and pregnancy generally occurs in 
a young primigravida who has had rheumatic fever. That preg- 
nancy predisposes to an attack of chorea seems likely from the fact 
that, apart from childhood, the disease is most common in the preg- 
nant woman. There is often evidence of some nervous strain, but 
the most modern view would be to class it with the toxmmias. 

Symptoms and Signs 

In the majority of cases, chorea appears during the first four 
months of pregnancy. It differs from an average attack of the 
disease in the non-pregnant woman in being more severe, so that 
the movements are more violent, the wasting is greater, and the 
tendency to mania is increased. 
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Prognosis 

The prognosis is not nearly so serious as was formerly supposed. 
In the large majority of cases the course of the pregnancy and labour 
is unaffected. Miscarriage and premature labour are probably 
slightly moi-e frequent. Soon after the termination of pregnancy 
tlie disease generally disappear. 

Treatment 

Absolute rest in bed and a liberal diet are necessary. The patient 
may need controlling owing to the severity of lier movements. 
Apart from acetyl-salicylic acid and the salicylates, drugs have been 
found of little use. The patient must be made to sleep, if necessary, 
with the aid of chloral and bromide. It is extremely important 
that the patient should be isolated and be reassured in every way. 
If there is any suspicion that tlie chorea has been induced by 
worry, an endeavour should be made to ascertain the cause of this, 
and if possible to remove it. The management and discijdine 
exercised by a tactful nui’se are a most important factor in the 
treatment. 

The question as to the advisability of terminating the pregnancy 
has to be considered only when the life of the patient is in danger, 
and this fortunately is very rare if the patient is treated properly. 
The mortality in these cases is high, and published statistics show 
that considerably better results attend the spontaneous than the 
operative termination of the pregnancy. 

There is not the slightest doubt that in many cases induction 
of labour lias caused the patient’s death. 


APPENDICITIS 

The combination of apjiendicitis and pregnancy is not so infre- 
quent as the published eases would lead one to suppose. An acute 
attack may arise de novo, or it may be secondary to a chronic attack, 
the enlarging uterus having broken down adhesions in the neigh- 
bourhood of the appendix. 


Diagnosis 

Abdominal pains on the right side may be due to pyelitis, extra- 
uterine gestation, biliary or renal colic, or appendicitis, while in 
addition pain not so localized may be associated with the uterine 
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contractions due to labour or miscarriage. The most frequent 
error is to confuse pyelitis with appendicitis, and in any doubtful 
case, therefore, the urine should be carefully examined. 

Although the vomiting associated with appendicitis has been 
mistaken for pernicious vomiting, its sudden onset and the condition 
of the pulse, temperature, and urine should make the diagnosis 
(dear. 

Appendicitis during tlie early days of the puerpenum has on 
occasions been confused with puerperal sepsis. 


Prognosis 

The danger of appendicitis during pregnancy and the puer- 
perium is enhanced because it is more (iifficult to diagnose early, 
to drain the pelvis efficiently after operation, and the danger of the 
inflammation spreading is greater with a growing utenis. Mis- 
carriage is also likely to occur. 

Treatment 

The pregnancy sliould be ignorcid. If an operation is advisable 
ajiart from pregnancy, it should he performed. In a woman who has 
alr(iady had an attack, and is likely to become pregnant, appen- 
dicectomy as a propliylactic treatment is indicated. 


HERPES GESTATIONIS 

U Cause 

This skin disease, which is peculiar to pregnancy, is now attri- 
buted to toxic neuritis. It has been known to occur in the same 
patient in successive pregnancies. 

0 Symptoms 

Tlie jiatient complains of itching and burning which at times 
become unbearable. 


U Signs 

The rash appears first on the buttocks and legs, and may even- 
tually affect the other parts of the body. It assumes a multiform 
character, and is grouped after the manner of lierpes, erythe- 
matous patches, papules, vesicles, pustules, and bullae appearing 
indiscriminately. 
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Prognosis 

Herpes gestationis lias no effect on tiie pregnancy, but the sleep- 
lessness arising from the irritation may cause the woman to become 
exhausted. 


Treatment 

A mixture containing hypophosplutes, arsenic, and iron should 
be given internally, and locally bisimith and standi powder or 
lotions of carbolic acid or mercury should be applied. 



CHAPTER XXI 


DISEASES ASSOCIATED WITH PREGNANCY {nmU) 

CHRONIC NEPHRITIS 

The association of a chronic nephritis with pregnancy may be a 
most serious complication. 

During pregnancy the kidneys are required to excrete not only 
the products of tlie altered maternal metabolism but tlie fcetal 
waste-products as well. If the patient has chronic nephritis, the 
kidneys, which before the pregnancy were just able to deal with 
the ordinary daily metabolism, are liable to break down in func- 
tion owing to the extra work tlirown upon them. 

Symptoms 

In many cases chronic nephritis may give rise to no syniptoms 
of any serious moment, symptoms, however, may occur at any penod 
of the pregnancy. Commonly the patient seeks advice about the 
fifth month of pregnancy on account of headache, (jedema of the 
legs, and vomiting. On examination the face is pale and tlie eye- 
lids are puffy, especially on waking. There is cedema of the legs 
and ankles, and there may be cedema of the vulva. The heart 
shows signs of hypertrophy, tlie radial arteries feel thickened, and 
the blood-pressure is raised; readings of over 200 mm. Hg (systolic 
pressure) are not infrequent. The urine contains albumin and epi- 
thelial casts. Investigation of the past history often reveals that 
the patient has been the subject of scarlet fever or of diphtheria, 
following upon which she has at times complained of oedema of 
the face or legs, and the passage of urine in small amount which 
contained albumin. Between these attacks she passed large amounts 
of urine, of low specific gravity, containing a trace of albumen. 

Effects of the Pregnancy upon the Chronic Nephritis. 

Pregnancy usually causes further damage to the already 
diseased kidneys, and this damage is permanent. This may be 
(1) because the kidneys cannot excrete both the maternal and foetal 
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waste products, or (2) because they may be damaged in process 
of excreting the poisons, if symptoms of pregnancy-toxaemia super- 
vene. 

(1) In tliis group the patients appear to be in their usual health 
during the early months of pregnancy until the kidney-function shows 
evidences of impairment. This takes place aboiit the fifth month, 
when tlie patient complains of headaclie, vomiting, and oedema. 
If the symptoms are allowed to progress the oedema becomes more 
marked, and may involve also the abdominal walls ; there may he 
signs of pleural effusion or oedema of the lungs; the urine becomes 
scanty and the amount of albumin increases ; epithelial, hyaline, 
and granular casts are abundant, and hloKKl may he present. 
Albununuric retinitis witli flame-shaped lisemoiThages is commonly 
found. 

A patient with these symptoms may gradually, sometimes sud- 
denly, pass into a drowsy condition, which deepens into coma 
often accompanied by the muscular twitchings or convulsions of 
uraemia. 

(2) In this group the symptoms of the toxaemia of pregnancy 
are superadded to those of the chronic nephritis. I’liey may appear 
at any period of tlie pregnancy, and have been observed as early 
as the second month ; usually they occiir in the later months. It 
is in this form of disease that the symptoms, which may he clironic, 
are frequently extremely sudden in onset. "Idie patient may feel well 
except for lassitude and some slight (edema and lieadache. Suddenly 
the headache becomes more severe, she complains of vomiting, and 
may rapidly pass into a condition of coma. The urine hecomes 
scanty and contains much albumin. These cases are frequently 
fatal ; post-mortem examination of tlie kidneys reveals evidence 
of old-standing nephritis, for they are contracted, granular, and 
contain much fibrous tissue, and in addition thei-e is evidence of 
an acute toxannia, for the epithelium is in a state of acute degene- 
ration. 

Effects of Chronic Nephritis on the Pregnancy. 

Chronic nephritis does not prevent conception, but if the patient 
hecomes pregnant she is liable to miscarriage or to premature labour. 
In a series of cases investigated one-third ended in spontaneous 
miscarriage. Accidental luBinorrhage is a common complication. 

The death of the child before birth is often observed This 
is probably due partly to the loss of placental function owing to 
the presence of extensive placental lesions, and jiartly to a super- 
added toxaemia; 
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Diagnosis 

It is often a matter of great ditticiilty to differentiate pregnancy 
complicated by clironic nephritis from pregnancy-toxiemia without 
previous nephritis. The two conditions liave for long been confused. 
Their symptoms of headache, vomiting, (jedema, and albuminuria 
have points of striking similarity, and the difficulty is frequently 
accentuated by tlie possibility that tiui state of pregnancy- toxfemia 
may be superimposed upon an already existing condition of chronic 
nephritis. 

The points of difference between the two conditions have been 
more fully dealt with when (‘.onsidering the subject of tlie toxic 
albuminuria of pregnancy and eclampsia. It will suffi(*e now to rec-all 
that in the case of chronics nephritis a history of scarlet hner or 
diphtheria followed by some evidence of kidney disease is fre- 
quently to be obtained. The urine in the past has been excessive 
in amount, of low specific gravity, and has contained a trace of 
albumin. At the time of the attack during tlie pregnancy the 
urine contains a marked number of casts, while the total nitrogen, 
the urea, and the ammonia-coefficient are almost unaltered. Albu- 
minuric retinitis is more common. The blood urea is raised, the 
urea concentration in the urine is lowm'ed. The ratio of urinary 
proteins is that of (i of alliumin to 1 of globulin. In a cons i delation 
of all these points it will ])e rcmemliered that the ojiposite is the case 
in the toxicmia of pregnancy (see p. 120). 

I'lie diffuential diagnosis is still more difficult if tlie patient is 
not seen until after the onset of convulsions or coma : during the 
puerperium, however, the symptoms do not rapidly improve as 
they do after eclampsia, the blood-pressure falls very slowly, and 
tlie iii-ine continues to (‘ontain albumin and (*asts, and may do so 
for many montlis. 


Prognosis 

The prognosis witli regard to the child is bad. Premature 
labour occurs in a large proportion of the cases, and the child is 
often dead, or may die in idero before labour. With regard to the 
mother, tlie effect of pregnancy is to damage the kidneys still further, 
and the lesions so produced are permanent. Provided that no con- 
vulsions or coma supervene the immediate prognosis for the mother’s 
life is good. It is found that if the foetus dies, or if the fcetus is 
expelled, the symptoms show a marked improvement as a general 
mle. This is, however, by no means always the case. If tlie patient 
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survives, the symptoms of kidney disease persist in an aggravated 
degree, and if she becomes pregnant again the symptoms are more 
severe and earlier in their onset. Tliis has often led to the advice 
that patients with chronic nephritis should not marry. Such advice 
is not within the province of the physician. It is his duty to inform 
such patients of the risks, but the decision as to marriage is for them. 
Such advice has occasionally been ignored by patients, and cases 
have been recorded in which women the subject of chronic nephritis 
have successfully gone through several pregnancies and survived. 
H recorded case is of interest: “The patient had had all the signs 
)f chronic tul)al nephritis for thirteen years, and had been married 
‘or eight years ; she had borne five children, and boi’e a sixth alive 
11 the hospital. This was not a case of recurrent acute nephritis, 
)ut of persistence of both albuminuria and tube casts; it is more 
•emarkable in that even without the additional strain of pregnancy, 
t is unusual for a patient with such a condition to survive for so 
ong.” The following case lias been described : “A woman consulted 
her doctor, before marriage, on account of swelling of the legs, and 
was advised not to marry because she had Bright’s disease. She 
disregarded the advice, and shortly after marriage liecame pregnant ; 
labour was induced in the 36th week because of gi’oat ledema, 
breathlessness, and persistent lieadache. A living child was bom, 
and after delivery the symptoms rapidly improved, but three months 
later the urine still contained a heavy cloud of albumin with granu- 
lar and epithelial casts. She was warned of the risks of another 
pregnancy, but conceived again witliin six months of leaving hospital. 
She has subsequently borne two other children.’" 

Trkatment 

The treatment is the same as for the toxic albuminuria of 
pi'egnancy (see p. 114), but because of the more permanent nature 
of the damage to the kidneys there should be less compunction in 
terminating the pregnancy. The onset of albuminuric retinitis 
should be regarded as an indication for the immediate induction 
of abortion or premature labour, as any delay increases the risk of 
permanent impairment of vision. 


PYELITIS AND PYELONEPHRITIS DURING PREGNANCY 

Definition. — During i*ecent years a great deal of attention has 
been given to patients who pass pus from the kidneys in the urine 
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during pregnancy. Until recently the condition was regarded as 
due to the pregnancy, because it was found that the symptoms 
improved if the pregnancy was terminated, and the name pyelitis 
of pregnancy was used to denote the condition. Similar symp- 
toms, however, occur apart from pregnancy ; they have been observed 
in men, and the disease is quite common in young children. 

Further, the term “pyelitis’' must be used in a compreliensive 
sense, for the kidney lesions are not always confined to the pelvis 
of the kidney ; the kidney-substance, the ureters, and also the bladder, 
may be involved in the inflammatory processes. As the infective 
organism is so frequently a member of tlie bacillus coli group, the 
term “bacillus coli infection of the urinary tract during pregnancy ” 
is used by some writers, but tlie use of this term is open to the 
objection that it excludes infection by other organisms, which 
does as a fa(d occur sometimes. Pyelitis, or pyelonephritis, during 
pregnancy, is so convenient a term tliat it is proposed to use it ]Hm\ 

It is necessary to define clearly what is meant by this term. 
It is applied only to cases in which the kidneys have ])een healthy 
previous to tlie pregnancy, and liave presented no evidence of dis- 
ease, so that conditions associated with pyuria, such as tuberculous 
disease or renal calculi, are not included witliin the definition. The 
disease is far more common than was at one time supposed, probably 
because it is only within the last twenty-five years that it has come 
to be recognized. It occurs usually between the ages of twenty 
and thirty, and is far more frequent during a first pregnancy. The 
symptoms appear, as a rule, during the fifth and sixtli months of 
pregnancy, but they may arise at any time, and sometimes in the 
puerperium. 

Relapses during the same pregnaiuy take place, it is stated, 
in from 15 to 20 per cent, of cases; and attacks in sul)S(M|uent preg- 
nancies have been noted in aliout 10 per cent. 

Morbid Anatomy 

Few patients suffering from pyelitis die. The post-mortem lesions 
of the milder cases, therefore, are not known. The following de- 
scription refers only to the severe cases. 

The Kidneys. — It is usually the right kidney which is affected. 
From the recorded cases 55 per cent, are on the right side, 35 per 
cent, the left, and 10 per cent, on both sides. 

The kidney is of a pale colour and softer than the normal. It 
may be enlarged owing to tlie distension of the pelvis whicli is 
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nearly always present. The cut surface shows some dilatation of 
the pelvis, which is injected, thickened, and roughened. Within 
the kidney-cortex small abscess-cavities are frequently discovered, 
which, like tlie pelvis of the kidney, contain pus, and from which 
the causative organism can he directly obtained. Microscopic 
section shows little change in the substance of the kidney except 
in the region of the abscess-cavities, where there is evidence of small- 
celled infiltration. 

0 The Ureters. — T1 10 right iirotci' below tlio Iin’ni of the true pelvis 
is usually normal, above tlie brim it is dilated The lining mem- 
brane is tliickened and injected. The amount of dilatation is 
usually not more than that of a goose quill, but (^as(bs have been 
observed in which the dilatation was so great that the ureter re- 
sembled a piece of intestine. It may be convolutfMl or kinked in 
places, and adhesions may be ])res(mt Ixdween it and neighbouring 
structures. 

0 Tliis sudden dilatation of tlui i-ight ureter above the level of the 
brim of the pelvis, altliougli usually described, is not always pre- 
sent. Occasionally the dilatation may exist from tlie level of the 
bladder, and a case has been recorded in wliich the left ureter was 
dilated in its wliole length. 

The Bladder may show no abnormality. In a certain propor- 
tion of cases, however, tliere are signs of cystitis. Tliis may have 
preceded the attack of pyelitis, or may be the direct i*esult of tlie 
pyelitis. 

^ A case has been recorded in wliicli a pregnant woman died with 
pyelitis before the expulsion of the child. Cultures taken from the 
liquor aninii, tlie placenta, and tlie foetus failed to sliow the organism 
which was responsible for the pyelitis. 


Pathology 

It will be observed that some dilatation of tlie ureters and the 
pelvis of the kidney usually exists in these cases. In this dilated 
portion the urine tends to accumulate, and infection is therefore 
liable to follow. It is not always necessary, however, tliat there 
should be some olistruction to tlie outflow of urine for infection 
to take place. 

When we seek for the cause of the dilatation usually present, 
it is necessary to remember that post-mortem examination of women 
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who have died from various causes during the later months of 
pregnancy reveals, as a rule, some such dilatation, and it has been 



Fia. 51 . — Part of the Right Ureter and the whole of the Left 
Ureter are seen to be Dilated. The Kidneys are Enlarged 
AND a Section of the Cortex is seen to be Thickened. 


found that the dilatation, while sometimes bilateral, is more 
commonly unilateral, on the right side, or is more marked on the 
right side. The explanation for these facts is probably that the 
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dilatation is the result of mechanical pressure by the pregnant uterus 
itself. iThe symptoms are most marked about the time when jfche 
uterus fills the pelvic cavity were the foetal head the cause, '^the 
symptoms would be more marked towards the end of pregnancy 
when the head is most capable of exerting pressure. It will be 
remembered that the ureter lies upon soft structures both above 
and below the brim of the true pelvis, and that it is just as it passes 
over the biim that it is most exposed to the effect of the pressure. 
Experiments upon dogs have shown that very little pressure is 
required to cause obstruction ; a weight of 5 grams compressing 
the ureter over a space of 8 millimetres prevented the flow of 400 
grams of urine. 

It is probable, further, that the right ureter is the more commonly 
involved on account of the tendency of the utenis to incline towards 
the light aide, and to twist upon its vertical axis so that the left 
side lies more to the front, with the result that the ureter on the 
right side may be botli kinked and pressed upon. 

The right ureter, it should be noted, also lies further from the 
middle line than the left, and is therefore less protected by the pro- 
jection of the sacral promontory. 

The Infecting Organism. — An organism of the bacillus coli 
group is nearly always the cause of the condition. The organism 
has been obtained not only from the bladder by means of the catheter, 
but directly from tlie kidney by ureteral catheterization, contamina- 
tion from the bladder being thus excluded. 

The organism can be obtained as a mle in pure culture ; some- 
times it gives the biochemical reactions of the classical bacillus 
coli, but this is not invariably the case. 

Organisms of other nature have been known to occur, such as 
the bacillus paratyphosus, streptococcus, staphylococcus, and 
gonococcus. 

The Path of Infection. — There are three possible paths of in- 
fection by wliich the organism readies the kidney : — 

1. By the blood-stream (descending infection). 

2. By the urinary tract (ascending infection). 

3. By the intestinal lymphatics (direct infection). 

1. By the Blood-Stream . — This method of infection is considered 
to be the most likely. Even during health the body may contain 
a few wandering organisms which have entered the blood-stream, 
possibly through the tonsils or from the intestinal tract. In health 



PYELITIS AND PREGNANCY 


217 


they are excreted by the kidneys. Should the kidneys, however, he 
damaged, then there is the liability that these organisms may settle 
down in the damaged tissue. Such damage may exist in the urinary 
system during pregnancy, as shown by the dilatation of the ureters 
and renal pelves, owing to the extra work demanded of the kidneys, 
which are required to excrete not only the waste products of the 
mother, but also those of the foetus. 

This view is based upon experimental proof. The ureters of 
rabbits have been tied, and bacillus coli and streptococci have 
been injected into tbe veins of tbe ear. In every case pyelone- 
phritis has followed, and the causative organism has been recovered. 
Similar results were obtained after ligature of the urethra. 

Additional support is given to this view by the observations 
that the urine of pregnant women in about 20 per cent, of cases 
contains coliform bacilli, althougli there is no evidence of urinaiy 
infection. It is argued that these organisms are in process of 
excretion by the kidneys. 

On the other hand, it is not often that the organism can be dis- 
covered and grown from the blood, even if the blood is examined 
when the symptoms are acute. In a few instances, however, the 
organism has been obtained in this way. 

2. By the Urinary Tract . — This view supposes that the organisms 
ascend to the kidney along the course of the bladder and ureters. 
Those who accept this view point out that in a large number of 
patients the attacks are preceded by some severe gastro-intestinal dis- 
turbance, and that the female urethra, on account of its anatomical 
relations, is peculiarly liable hr contamiiration from tire rectum. 
That such contamination occurs is not very probable, but it is a 
fact that cystitis does precede the pyelitis in a considerable number 
of cases. It has been conclusively denronstrated that even irr the 
absence of' any cliitical (wideitce of cystitis the bladder may contain 
tbe bacillus coli. 

It may be regarded as established that the orgairisms are fi-e- 
quently present in the bladder. The question tliat next arises is. 
Can they ascend to the kidney ? There is sufficient evidence to 
prove that they can do so, notwithstanding the natur^il valvular action 
of the ureteral orifice. It has been shown that the organisms travel 
up within the mucous membrane of the ureter. If one ureter of 
a rabbit is ligatured, and coliform bacilli are injected into the 
bladder, the rabbit will develop a pyelonephritis on the same side, 
and the bacilli can be seen within the lymphatics of the ureter. 

3. By the Intestinal Lymphatics . — It is possible that the organism 
may pass directly from the intestinal tract to the kidney. The 



218 


ABNORMAL PREGNANCY 


kidneys are in close anatomical relationship to the ascending and 
descending colon, and if a lymphatic connection exists between the 
renal pelvis and these portions of the intestine, it is possible that 
organisms may reach the kidney in this manner. Tlie frequency 
of a preceding attack of constipation or diarrhcna lias already been 
refeiTed to. But if this was the usual path of infection it is diffi- 
cult to understand why the streptococcus faecalis, which is so 
commonly present in the intestine at this level, is not more often 
noted to be the causative organism. 

The subject is an obscure one, and it is not possible at present 
to decide which is the path of infection. It is probable that in- 
fection may occur by means of any of the three paths which have 
been discussed. 


SV^MPTOMS 

The symptoms manifest themselves in two forms, the acute 
and the clironic. 

(a) Aciite Form. — The patient, usually a primigravida and at about 
the sixtli month of pregnancy, is suddenly seized with an acute 
attack of abdominal pain, wliich is felt in the lumbar or iliac region 
of one or both sides, generally the right. The temperature rises 
suddenly to about IQS'"- 104'', and may be accompanied by a rigor; 
the pulse-rate is rapid and often remains about 120 per minute 
for several days. The patient frequently appears profoundly ill, 
and complains of obstinate constipation or severe vomiting and 
diarrhoea. It is a characteristic of the disease, however, that the 
patient improves rapidly in appearance after tlie rigor is over. 
The abdomen may be distended and is tender, especially over^ the 
region of the affected kidney, and the rectus muscle is held rigid. 
On vaginal examination some tenderness may be elicited in the 
lower portion of tlie ureter. 

{b) Chronic Form . — In this form the symptoms are not so 
characteristic, and the mode of onset is subject to variations. Ihe 
symptoms, may manifest themselves by a gradual onset with^ ma- 
laise and increasing lumbar pain, by cystitis and pain in the kidney 
region, by gastro-intestinal disturbances, or by symptoms suggesting 
pleurisy and pneumonia. The temperature is slightly raised and 
irregular ; on palpation the kidney is tender and may feel enlarged. 
The kidney tenderness often subsides after the free passage of pus 
in the urine, and there is a tendency for the pain to subside in 
one lumbar region and later to develop upon the opposite side. 
The attack in some cases is extremely mild ; there may be pain and 
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no other symptom, or tlie patient may have rigors without any 
apparent cause. 

The Urine . — In a certain number of cases there lias been evidence 
of a preceding cystitis, and this complication is liable to follow. 
At first the urine is diminished in amount and of high specific gravity. 
Later the amount is much increased, probably owing to the large 
amount of fluid given in the course of treatment. On examina- 
tion of a specimen drawn off by catheter, or obtained directly 
frxim the kidney by ureteral catheterization, the urine is tui’bid, 
contains pus and floccuhait debris ; the riiaction is almost invari- 
alily acid. It is seldom offensive. On culture a pure coliform 
bacillus is obtained. The debris contains large quantities of these 
organisms, pus corpuscles, epithelial cells, some red blood-corpuscles, 
and some albumin. 

The Blood . — The white cell count is raised lieyond that which 
is ordinary during pregnancy; in many cases there is a leucocy- 
tosis of from 20,000 to 30,000 per c.c.m., afleiding chiefly the poly- 
morphonuclear cells. 

The organism is rarely to l)e obtained on cultivation of the blood, 
but it has been recovered from the blood in a small proportion of 
the most severe cases. Agglutinins and bactericidal substaruies are 
present in the blood sometimes, and the patient’s senim frequently 
has the power of causing clumping of the organisms. 


Course and Complications 

In the majority of cases, under suitable treatment an im- 
provement takes place within a few days, the pain subsides, 
the temperature falls, and the urine conhiins less pus. It must 
be remembered, however, that even after all the symptoms 
have completely subsided, the urine frequently contains micro- 
organisms, and they may continue to be present for several 
months or years. This explains the liability which patients show 
to a relapse. 

In a certain number of cases the course is not so favourable. 
A pyonephrosis may develop, and cases have been reported of its 
rupture with tlie formation of a perinephritic abscess or a general- 
ized infection of the peritoneal cavity. The formation of a pleural 
effusion has occurred in several instances, and the bacillus coli has 
been recovered from the pleural fluid. Malignant endocarditis has 
followed in a few of the recorded cases. 
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Prognosis 

Tlie maternal mortality is low. Improvement nearly always 
follows medical treatment as opposed to surgical measures, and 
it is very seldom necessary to terminate the pregnancy in order to 
relieve the pressure upon the ureter. A case has been described 
in which even after this was done the patient died, owing to an 
inflammatory kinking of the ureter. The presence of much pus 
in the urine is not necessarily a bad sign, for it may be an indi- 
cation tliat the pus can drain away freely. Wlien death takes 
place it may be due to toxaemia, or to septicfemia. The prognosis 
for the child is by no means so good, since abortion or premature 
labour may occur in the more severe cases. The child is not 
infected by tlie organism. 


Diagnosis 

The diagnosis is based upon the occurrence of a raised tem- 
perature, pyuria, and the presence of abdominal pain and tender- 
ness in tlie situation of tlie kidney. It should always be thought 
of when there is kidney tenderness during pregnancy. Care must 
be taken, when examining the kidney, that the affected side is upper- 
most, the patient being on her side, so that the uterus does not 
obscure the palpation of the kidney. It is made certain by a cath- 
eter examination of the urine when the presence of coliform bacilli 
is proved, and this can be rendered more accurate by means of 
ureteral catheterization, when the organism can be obtained direct 
from the kidney. This method of diagnosis is not entirely free 
from the risk of damage to the affected kidney or ureter, and should 
not be employed if there is evidence of an accompanying acute cys- 
titis. ^t is necessary to remember also that certain other conditions 
must be carefully eliminated, as the symptoms are sometimes obscure. 
Thus the patient must be examined in order to exclude an acute 
lesion of tlie gastro-intestinal tract, especially appendicitis. The 
presence of other disease of the kidney, such as a renal calculus, 
should be eliminated by an X-ray picture, and tubercle bacilli 
should be looked for in the urine. When abdominal pain exists 
it is necessary to make sure that the symptoms are not the result 
of pleurisy or pneumonia. 


Treatment 

The patient must be placed in bed in order to obtain rest to the 
inflamed structures and for the relief of pain. If the right kidney 
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is the one affected, she will obtain more relief if she lies mainly 
upon the unaffected side, with the knees flexed to relax tlie ab- 
dominal muscles. Hot fomentations or a belladonna plaster may 
be placed over the tender region with benefit. If both kidneys 
are involved, the foot of the bed should he raised. The diet must 
consist mainly of milk. Milk-puddings, bread and milk, and custard 
may be allowed, but a diet rich in proteid should not be given, in 
order to avoid extra work for the damaged kidney. 

An essential part of the treatment is the administration of large 
amounts (such as 6 pints) of fluid — water, barley water, Con- 
trexeville or Vichy water, ddie fluid is necessary to flush out the 
kidneys and to carry away in the mine any infetded maka’ial within 
the renal pelvis. As tlie Itacillus coli does not flourish in an alkaline 
medium, the urine should he made alkaline by large doses of citrate 
of potash. \3cThe following prescription is suggested : — 


R Potass. Citratis . . • f?r. xxx. 

Tinct. Hyoscyami . . nj xx. 

Sp. Chloroformi . . nj x. 

Inf us. Buchu. recentis ad i. 


Idiis dose should be given every four hours until 
the reaction of the xirino has become alkaline, 
and then three times a day usually for some 
weeks. 

It is generally foun<l that as soon as the I'eaction of the urine 
becomes alkaline, the patient loses her pain, and the temperature 
becomes normal, although the bacillus may still be found in the 
urine. 

Serum and Vaccine. — The administration of a bacillus coli serum 
has been recommended and tried, but the results have so far 
proved disappointing, possibly because the bacillus coli is unable to 
produce an anti-toxin, and the members of the bacillus coli group of 
organisms show considerable variations in their characteristics. 

With regard to the question of vaccine treatment, it is difficult 
to dogmatize. Many cases undoubtedly do show a sudden and 
marked improvement after their use, but it itmst be rememlxered 
that such improvement may occur in cases in which no vaccines 
have been employed. They should certainly be tried in any case 
in which the symptoms show a tendency to become chronic, and 
there can be no doubt that relief of pain frequently follows their 
administration, although the organisms may still be present in the 
urine. The initial dose should be small in acute cases — not more tlmn 



222 


ABNORMAL PREGNANCY 


5 million bacilli ; in the milder and more chronic forms a larger 
initial dose, such as 10 millions, should ho given. The vaccine is 
to he repeated at intervals of live days in inci'easing doses until a 
dose of 100 millions is being used. The vaccine must be auto- 
genous. 

Surgical. — As a rule these medical measures suffice, and the 
patient shows an improvement within ten days to a fortniglit or 
even less. When, however, there is no improvement, the temper- 
ature remains high and the pulse-rate frequent, or when there 
is evidence tliat the pus cannot drain away from tlie kidney, other 
measui'es may have to be adoj)ted. It is necessary to make it 
quite clear that these further measurt^s ai’e seldom i‘e(piired and 
must he reserved for exceptional cases. 

The simplest and most effectual method of allowing the pus free 
exit from the kidney is to I'emove the pressure exerted by the preg- 
nant uterus upon the ureter. This is done by terminating the 
pregnancy by means of a bougie inserted between the membranes and 
the \iterine wall, or by the introduction of a small-sized rubber bag. 
The results are usually favourable, nor does the pyelitis appear 
to increase the risk of infection of the uterus during the puerperiuni. 
It may be advisable, when the symptoms develop late in the preg- 
nancy, to delay the induction of labour for as long as possible so that 
a living child may be obtained. The artificial termination of preg- 
nancy is not always to be advised, especially if the patient is an 
elderly primigravida and a future pregnancy is unlikely, nor is this 
treatment jjlways successfol. 

Otlier measures are recommended if the urgency of the symptoms 
suggests that tliere is an infection of the kidney substance, or if the 
case becomes chronic and shows no tendency to clear up. It lias 
been advised tliat the renal pelvis should be in-igated by an anti- 
septic solution, but such a method is liable to cause grave danger 
from injury to the ureter and pelvis, which may even be ruptured 
from the increased pressure caused by the fluid. 

If a pyonephrosis develops, nephrotomy and the formation of 
an urinary flstula is the best practice. Nephrectomy is not advised, 
for the remaining kidney may be already involved in the infection, 
or may later become the site of disease. Nephrectomy should be 
reserved for those cases in which the kidney is completely disor- 
ganized and functionless, or a fistula persists. 

Pyelitis during the Puerperiuni. — Attention has been called 
recently to the occurrence of pyelitis during the puerperiuni. The 
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symptoms are late in tlieir onset as a rule, and are frequently ac- 
companied by rigors. It is by no means uncommon to mistake 
such cases for puerperal septicaemia or appendicitis; therefore, to 
avoid this error, care should be taken to examine the region of the 
kidneys for tenderness, and the urine for the presence of the coli- 
form bacilli. 



CHAPTER XXII 


DISEASES ASSOCIATED WITH PREGNANCY {cant) 

HEART DISEASE AND PREGNANCY 

Before a consideration of tliis subject can be undertaken it is 
necessary to investigate what effect, if any, pregnancy exerts upon 
the normal heart. 

The result of recent research has been to show that little, if any, 
hypertrophy of the heart muscle occurs during pregnancy. On the 
other hand, a derangement of the cardiac function may take place. 
Thus it has been pointed out that there may be changes in tlie rate 
and rliythm of the heart, dilatation of the right side of the lieart, and 
pulsation in the veins of the neck. These are abnormal conditions, 
and they are liable to become more marked if the pregnant woman 
is suffering from a valvular lesion. 

Acute Endocarditis. — An acute endocarditis may occur as an 
accidental complication of pregnancy. Serious at any time, the 
condition is more so during pregnancy, for the causative organism 
has been known to pass to the foetus and cause its death in utero. 

Chronic Valvular Disease. — Pregnancy not infrequently^ occurs 
in patients in whom lieait-lesions are present. In a series of 96 
collected cases the mitral valve was the most commonly affected, 
mitral insufficiency either alone or combined with stenosis being 
much more common than simple stenosis. The actual figures 
were : — 


Mitral insufficiency . 
Mitral stenosis 
Combined mitral lesions 
Aortic insufficiency . 
Aortic and mitral lesions 
Uncertain lesions 
Myocarditis 


37 cases. 
5 „ 

34 „ 

3 „ 

10 „ 


Of these only one-seventh showed cardiac manifestations. 

(224) 
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Effects of Pregnancy upon the Heart Disease 

As long as compensation is retained the outlook is good, hut there 
is a liability for the compensation to fail, especially in the later 
months of pregnancy. It is usually stated that the most serious 
cases are those in which mitral stenosis is present, either alone or in 
combination with other lesions ; and some authors consider that the 
risk of pregnancy is so great in these cases that marriage should be 
forbidden, or, if married, patients should be advised to avoid the 
occurrence of pregnancy. But it should be remembered that it is 
not the duty of the doctor to forbid marriage. He must explain the 
facts and the risks to the patient, and, if she wishes it, to her relatives 
and her future husband. With this explanation his responsibility 
should cease ; it is for them to decide. Nor do the facts wari’ant the 
view that these lesions are especially serious to pregnancy. A series 
of 300 women treated at Guy’s Hospital has been analyzed. It was 
found that 135 of tlie patients went through 608 labours without 
failure of compensation, one woman passing successfully through 17 
pregnancies. Failure of compensation occurred in only 8 per cent, of 
these cases in their hrst pregnancy, and was jnesent in only 15 per 
cent, of those who passed through 5 pregnancies. 

Should compensation fail and appropriate treatment not bring 
about an improvement in the condition, the patient is in serious 
danger. Compensation may fail ea,rly in the pregnancy, but it is 
more liable to occur in the later months of pregnancy, or during or 
shortly after labour. 

In such cases the patient may die suddenly. Two distinct 
clinical conditions are associated with this event. 

(а) The heart may fail owing to an elevation of the arterial 
pressure with great dilatation of the right side. This is more likely 
to occur during the later months of pregnancy or during labour, 
owing to the rise of blood-pressure incident to the uterine con- 
tractions; or 

(б) The heart may fail immediately after the birth of the child 
as a result of the previous strain and the fall in tlie arterial 
pressure. 

Even if the patient does not die, her condition is serious on 
account of the increased damage to the heart. 

Effect of the Heart Disease on the Pregnancy 

Irregular hsemorrhages during the early months are not uncommon. 
There is a tendency to the occurrence of abortion and premature 

n 
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labour. These results may be brought about from associated 
changes in the placenta. In some cases there is postpartum 
haemorrhage. 

ThEA'I’MENT 

A patient who is tlie subject of chronic valvular disease must he 
kept under close observation and avoid cardiac strain, and so long as 
no evidences of failure of compensation aiise the pregnancy may he 
allowed to continue. 

Signs of slight failure of compensation, such as (edema, albu- 
minuria, cardiac dilatation, and inegularities of the pulse, must he 
treated by keeping the patient in bed. Rest is the essential point 
of the treatment, and it should he helped by cardiac tonics such as 
digitalis or strophantlms in small doses, aperient drugs, and careful 
dieting to avoid gastro-intestinal distension. Usually with such 
measures the symptoms disappear and compensation is improved 

If, however, the failure of compensation is more serious, as is 
shown by increasing dilatation of the heart and irregularity of the 
pulse, together with dyspiuea, cyanosis, pulmonary cedema, haemo- 
ptysis, or haematemesis, then the pregnancy must he terminated 
in such a manner as to throw as little strain on the cardiac muscle 
as possible. 

It cannot he too strongly borne in mind, however, that an 
artificial termination is randy necessary. If the patient is seen wlien 
near full time, do not interfere, as more damage may result from 
interference than by leaving the pregnancy to continue. An attempt 
should always he made to improve tlie patient’s condition, and if an 
improvement follows there is no valid reason for induction. The 
pregnancy should be terminated only in those cases in which marked 
failure of compensation occurs early in the pregnancy. 

During the first .stage of labour the patient should not walk about, 
but should rest in a reclining position ; in some cases, when the 
uterus is greatly distended and undue pressure is exerted upon 
the diaphragm, relief may be obtained by artificial rapture of the 
membranes. The second stage should be conducted in a reclining 
position, the patient lying on her back with the shoulders raised, and 
not in the left lateral position. The aim must be to make the second 
stage as short as possible to avoid the strain upon the cardiac muscle 
which accompanies the forcible muscular contractions, and bearing- 
down efforts must be avoided at all hazards. In order to achieve 
this the patient is anaesthetized and the child extracted by the 
forceps ; it is better to avoid the administration of chloroform on ac- 
count of the depressing action upon the cardiac muscle, and to substi- 
tute ether. 
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After tlie labour, care must be taken to avoid postpartum col- 
lapse ; a sandbag or tight binder may 1)c placed on the abdomen, 
and saline solution given per rectum if necessary. 

Several cases have now been recorded in which patients with 
serious failure of compensation have been successfully treated by 
means of Caesarean section, in some instances performed under spinal 
anaesthesia. 

As a matter of expeiience, it is found that cases of heart disease, 
if kept in bed during the la.st few wec^ks of pregnancy, can stand the 
strain of labour much better than would he expected. 


THE DUCTLESS GLANDS AND PREGNANCY 

The Thyroid and Exophthalmic Goitre. — The thyroid usiially 
undergoes a slight, sometimes a considerable, enlargement duiing 
pregnancy, and returns to its usual size when the pregnancy is 
completed. 

When tlie thyi'oid has been previously enlarged by the presence 
of a goitre, the pregnancy in some instances appears to cause a rapid 
increase in the size of the tumour, and cases hav(^ b(H!n rcicoi’detl in 
which a goitre, which was growing slowly pn'oi’ to the pregnancy, 
enlarged so rapidly and to such an extent that trachoohany hectana! 
necessary. 

There can be no doubt that conception has a marked inllmmce 
upon exophthalmic goitre. By some it is regai-ded as a factor in its 
production. Whether this is so is doubtful ; but it is a certainty 
that when the condition already exists the symptoms are aggravated, 
and show a tendency to subside after the end of the pregnancy. 
Its influence is, liowever, variable ; some eases are improved 
Tliyroid insufficiency has been regarded as a factor in the causation 
of eclampsia, and the enlargement which occurs in pregnancy may 
be protective. 

That the disease may be hereditary is now definitely estab- 
lished. A case has been reported in whicli it was present in a 
cliild at birth, who liad an enlarged thyroid, prominent eyeballs, 
and the heart-beats were uncountable. The child died witliin a 
few days. Other cases have been observed in which the symptoms 
were present in the child, but in a much slighter degree ; in these 
the symptoms entirely passed off in the course of ten days. Breast- 
feeding in such patients does not appear to be contra-indicated 

rjl&he Pituitary Body. — Cases have been described in which 
pregnant women have developed evidence of pituitary enlargement. 
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Acromegaly has been observed during pregnancy, and the presence of 
glycosuria, which is often associated with an enlarged pituitary 
body, is discussed in the section upon diabetes ^see p. 229). 

® The Suprarenal Body. — Suprarenal extracts have been used with 
benefit as a cure for osteomalacia, a condition in which the bones 
are softened during pregnancy. 

DIABETES AND PREGNANCY 

The significance of sugar in the urine of pregnant women depends 
not oidy upon the quantity of the sugar, but also upon its variety. 
This complication is not uncommon, and has not the serious signi- 
ficance that was attributed to it in the past. Cases of true diabetes 
mellitus are rare in pregnancy. In mo,st cases the variety of sugar 
is lactose, has no clinical importance, and is only of temporary 
duration. 

d Tests for Sugar. — Fehling’s test is not very reliable. Tims, if 
tlui two solutions A and B have been mixeil together and kept for 
some time the solution may reduce itself on boiling, and, in addi- 
tion, the test is also positive to other substances, i.e. creatinine, uric 
acid, and glycuronic acid. This test must therefore be c<jntirme(l 
by other tests. Benedict’s test is the simplest of these and is far 
more delicate and reliable ; 5 cm., or 90 minims of Benedict’s solution 
and 10 drops of urine are boiled together. If sugar is present in a 
concentration of over 0‘5 grams per 100 c.c. of blood, there will be 
a brick -red precipitate in about 30 seconds after the onset of boiling, 
but to make certain, the mixture should be boiled for 2 minutes. If 
the solution remains blue sugar is present in a concentration of less 
than 01 gram; if the colour turns green there is more than O’l 
gram per 100 c.c. of blood present. 

A positive Benedict’s test does not necessarily, however, imply 
that the sugar present is in the form of dextrose, for it is also posi- 
tive in the presence of lactose, Imvulose, pentose, and homogentesic 
acid. Each of these will be considered in more detail. 

Lactose. — A trace of lactose may often be found in the urine 
during the later months of pregnancy, and simply indicates, in all 
probability, a premature mammary activity. Lactosuria is a frequent 
occurrence during the puerperium, and is especially marked about 
the third or fourth day when the breasts may be engorged. When 
the breasts are not distended the lactose disappears, but may reappear 
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if the breasts again become engorged or if the lactation is for some 
reason abruptly checked. 

This form of sugar is produced within the breasts, for in the case 
of a pregnant bitch in which the breasts were amputated no lactose 
was found in the urine, but dextrose in considerable quantity. It 
would appear, therefore, that the breast is able to convert glucose 
into lactose. 

Lactose is not fermented by yeast ; there is difficulty in obtaining 
tlie osazone crystals on heating with phenyl hydrazine and potassium 
acetate, and the crystals, even when so obtained, ditier from those of 
glucosazone. 

The presence of lactose has no pathological significance, it dis- 
appears when lactation ends and re(]uires no treatment. 

Laevulose. — According to Cammidge this form of sugar is present 
in the urine in 25 per cent, of pregnant women. It may occur in 
conditions wliich have no known clinical importance, but it is also 
present if the liver is seriously damaged, as in acute yellow atrophj'. 
The presence, thercd'oi’t^ of la3vulose during pregnancy demands a 
careful examination of the patient to exclude serious damage to the 
liver, but if no evidence of this is obtaim^d the sugar may be dis- 
]’egardad. 

Ljevulose reduces Fehling’s and Benedict’s solutions, it is fer- 
mented by yeast, and produces osazone crystals identical with 
dextrosazone. It can be distinguished by the fact that it rotates the 
plane of polarized light to tlie left. 

Dextrose. — This form of sugar is present not only in true diabetes 
mellitus but in certain otlier conditions, such as renal glycosuria, and 
temporary diminution of sugar tolerance. It is also present in 
cases of pregnancy complicated by exophthalmic goitre and pituitary 
disease, as is evidenced by acromegaly. 

Renal Glycosuria 

Under normal conditions the blood-sugar content is from 0'09 to 
0T7 gram per 100 c.c. of blood. When the blood containing this 
amount of sugar reaches the kidney, the renal epithelium does not 
normally let the sugar pass through. In renal glycosuria the kidney 
threshold is lower than the normal, and the sugar will pass tlirough 
without there being any increase in the amount of sugar in the blood 
and without any diminution in the sugar tolerance. Thus the sugar 
may be said in renal glycosuria to leak through the kidney as if 
through a sieve. 
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The condition is stated to occur in from OT to 1 per cent, of the 
population, is usually discovered accidentally, is not accompanied by 
any of the symptoms of diabetes mellitus, and is believed to be con- 
genital in origin. 

Many records are now available which show that patients who 
Jiave liad this fonn of glycosuria for years may bear cliildren without 
liarmful results ; often their children have the same form of glycosuria. 

There is evidence to show that the kidney threshold is lowered 
during pregnancy, and that renal glycosuria may originate during the 
pregnancy. 

The condition requires no treatment. The patient should be 
allowed her ordinary diet. It is inadvisable to restrict carbohydrates 
in sucli patients since, their threshold being low, this treatment may 
deplete the sugar of the blood to a dangerous degree. If the blood- 
sugar be made to fall as low as 0*04 gram pei* TOO c.c. of blood coma 
may follow. 

Temporary Diminution of Sugar Tolerance 

This form of glycosuria is described by some authors as alimentary. 
The patient has a lower sugar tolerance. 

A healthy person has a very high toleration for carbohydrates, 
and in the normal individual the sugar in the blood cannot be raised 
by tlie ingestion of sugar to sucli a level that it will overflow into the 
urine. It is now established that during pregnancy the maternal 
metabolism is profoundly changed, one manifestation of this change 
being that the same amount of carbohydrate cannot be assimilated as 
in the non-pregnant condition. 

The amount of sugar excreted in sucli patients is not large, it is 
usually from 10 to 50 g. in the day. 

The diagnosis from renal glycosuria is made by feeding the 
patient with 25 to 50 g. of dextrose and afterwards estimating the 
blood-sugar. The degree in the rise of blood-sugar will show the 
degree of diminution of sugar tolerance. 

Temporary diminution of sugar tolerance probably represents one 
of the commonest forms of glycosuria during pregnancy. As a 
general rule the condition is not unfavourable, and when the preg- 
nancy has ended the sugar tolerance also falls to the normal, to rise 
again in the event of a subsequent pregnancy. A case has, liowever, 
been placed on record in which this favourable course did not occur, 
but in wliich, with the subsequent pregnancy, the diminution of the 
sugar tolerance was to a greater extent, and the patient developed 
true diabetes mellitus. It is possible, therefore, that temporary 
diminution of sugar tolerance is an antecedent to diabetes, and that 
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these patients have diabetes in a mild degree. Such patients, although 
the outlook is favourable, require careful supervision ; the total out- 
put of sugar should be estimated and the carbohydrates intake re- 
stricted in proportion, but these must not be too rigidly excluded. 
If the blood-sugar remains normal under treatment, the amount of 
carbohydrate may be cautiously increased. 

Under insulin treatment, i.e, 5 to 10 units of insulin, these 
patients may be allowed greater latitude and may eat moderate 
amounts of bread, and when the urine contains no sugar the treat- 
ment may be relaxed provided an occasional blood-sugar estimation 
is made. 

The cause of the temporary diminution of sugar tolerance is 
obscure. It is known to occur in conditions other than pregnancy, 
such as worry and undue strain. The adrenal, pituitary, and 
thyroid glands are stimulated by the sympathetic, and their secretions 
lower sugar tolerance. The pancreas is inhibited by the sympathetic, 
and its secretion raises carbohydrate tolerance. Glycosuria may, 
therefore, result fi*om disease of these glands or from disturbance of 
the sympathetic nervous system controlling them. 

But such views as to the true explanation of lowered sugar toler- 
ance must, in the light of our present knowledge, be regarded as 
only speculative. 

True Diabetes Mellitus 

While in patients who have glycosuria in the forms previously 
described the condition is only accidentally discovered, is of tem- 
porary duration, and is unaccompanied by symptoms, the reverse is 
the case in patients sufiering from true diabetes mellitus. In these 
the condition is permanent, the patient suffers from thirst, hunger, 
and weakness, the sugar content of the blood is greatly above the 
normal and acidosis is present. Such patients must be placed upon 
the full routine treatment for true diabetes mellitus with periods of 
starvation to keejD the urine free from sugar and the level of the 
blood-sugar at the normal. Under insulin treatment these measures 
may be considerably modified and the starvation may be unnecessary. 
As regards the obstetrical management of the patient our views, 
provided the patient responds to insulin treatment, liave been pro- 
foundly modified. Formerly it was believed that true dial:)etes 
associated with pregnancy was a gi’ave complication. The prognosis 
in the severe cases was distinctly bad. The patient was liable to mis- 
carry or the fcBtus to die in utero. ' The fcetus is often of excessive 
size and there may be an excessive amount of the liquor amnii. 
Formerly the maternal mortality was high ; 27 per cent, died within 
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24 hours of delivery, and 23 per cent, within two years. When 
treated by modern methods, however, women may pass through preg- 
nancy and labour in safety. 

The best treatment to prescribe is a difficult matter to determine. 
If under suitable dietetic and drug treatment the symptoms sub' 
side, and the blood-sugar can be kept within range of the normal 
the tendency should be to discourage the termination of the pregnancy 
Tlie severity of the symptoms and the response to treatment must 
decide tlie measures to be taken. If the symptoms persist and the 
condition of the patient becomes worse the pregnancy should be 
terminated, but even so the nearer it is to term the more reluctant 
should be this decision. 

The second stage of labour should be shortened with duo regard 
to the safety of the mother in order to obviate muscular effort and 
to diminish the risk of cyanosis and acidosis. Cyanosis may indiice 
hyperglycflBtnia as may also chloroform and etluu-. It is stated that 
ether has an inhibitory action on insulin. Cyanosis must, therefore, 
be avoided, and gas and oxygen or spinal aniBsthesia be employed. 
Morphia is not contra-indicated. In order to diminish acidosis and 
the liability to coma, it is advisable to give the patient normal saline 
intravenousl}^ with the addition of bicarbonate of soda (5i ad. O i), 
both during labour and immediately after delivery. 
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DISEASES ASSOCIATED WITH PREGNANCY 

{conthmed) 

INSANITY AND CHILDBIRTH 

Women may become insane during pregnancy, labour, tlie puer- 
perium, or the period of suckling, and tlie tendency of modern 
teaching is not to lay stress on the divisions formerly made into 
varieties of insanity according to tlie period of ojiset. The insanity" 
of childbirtli may be a first attack oi- may be a recurrence of the 
disease. The influence of childbearing sliould ]Hgard(xl as that of 
one of the many strains whicdi jii-e recogniziMl as ))eing capable of 
inducing mental illness. 

Any variety of insanity, other than tliose of congenital origin 
or of senile decay, may appear in connection witli childbirth. Tlie 
prognosis depends upon the kind of insanity from which the patient 
is suffering. 

Varieties of Insanity. — The varieties most likely to be met witli 
are : (1) Confusional Insanity, (2) Alternating Insanity, (3) Dementia 
Precox. The differential diagnosis of these three varieties is often 
very difficult and will need the help of an expert alienist. 

Dementia Precox may >)e held to include all those insanities ending 
in a ‘rterminal dementia” from which there is no hope of complete 
recovery. Alternating Insanity implies a constitutional and lifelong 
tendency to attacks of excitement, depression, or 8tujx)r. These 
attacks are often precipitated by the strain incidental to cliild- 
bearing. Confusional Insanity includes those cases in which the 
underlying cause is exiiaustion or septic intoxication. In such cases 
complete recovery may be hoped for. 

Diagnosis and Prognosis 

The common symptoms wliich forebode the onset of insanity ai*e 
refusal of food, sleeplessness and dislike of the cliild. 

Time of Onset 

(a) Onset during pregnancy is the least favourable event. Such 

(233) 
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cases are generally examples of Dementia Precox, less often of 
Alternating Insanity. 

(b) During parturition and the puerperium the precipitating cause 
is likely to be either nervous exhaustion or septic intoxication or 
both. Such nervous exhaustion may he due to pregnancy in an un- 
married woman. Owing to the nature of the cause the most frequent 
form is Confusional Insanity, but Alternating Insanity is quite common. 
The immediate prognosis is generally good. The \iltimate prognosis is 
favourable only in the case of a family history of insanity, in the 
absence of a history of previous attacks, and in the case of Confusional 
Insanity. 

(c) Very similar considerations apply to insanity arising during 
lactation. Exhaustion is very likely to be the precipitating cause, 
and, in the absence of other determining factoi-s, a diagnosis of 
Confusional Insanity, and consequently a favoiirable prognosis, is 
extremely probable. 

History of Previous Attacks. 

A bistory of previous attacks, or a I'amily history of insanity, 
demands careful investigation. If .sucli a liistory is obtained, the 
case is probably not one of Confusional Insanity, thougli even then 
this type cannot be excludetl absolutely. 

The Predominant Kind of Mental Symptom. 

This is exceedingly important, but any exact determination of tins 
question is loally a matter for an expert alienist. There are five 
main types, viz. delusions, stupor, depression, excitement, and 
delirium. 

Delusions are an unfavourable symptom, as also is stupor unless 
it arises in the course of delirium or exhaustion. 

It should be remembered that the most prominent symptom of 
Confusional Insanity is confusion, from a clouding of consciousness 
at one end of the scale to actual delirium at the other, together with 
hallucinations which are usually those of sight and hearing only. 

Treatment 

In by far the greater number of all cases of insanity it is much 
better to remove the patient from her relatives and usual surroundings. 
Further, when the patient is treated at home, it may be found that 
when she recovers she has such an intense dislike of tlie surroundings 
a.s 80 ciated with her illness that they may have to be changed per- 
manently. In addition to this, really efficient treatment at home is 
very costly. 

If the patient is treated at home, the medical practitioner must 
caution the relatives against infringing section 315 of the Lunacy 
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Act of 1890, whereby it is made illegal for any one to take charge of 
any person of unsound mind for payment, unless such person is certi- 
fied under the Act. Taking into consideration the foregoing, it may 
be justifiable to treat a patient at liome during her pregnancy to 
save the child from the stigma of being born in an asylum, and in 
any case tlie physician must be prepared so to treat her if the relatives 
refuse to allow her to be removed. After labour tlie child must be 
removed at once from the mother, and no young children must l)e 
allowed in any circumstances to come near her, since, however mild 
the case may seem to be, suicidal or homicidal tendencies may appear 
suddenly any time. Moreover, sudden dislike of tlie Imsband or 
attendants and definite erotism and oliscenity are particularly cliaracter- 
istic of puerperal insanity. 

The patient should be given a suitable room or rooms on the 
ground floor, with three attendants who have been trained in mental 
nursing, one for night duty and two for day duty, and the nurse on 
niglit duty must be able to obtain help promptly if required. If the 
rooms cannot be on the groilnd floor, means must be takcm to jirevent 
the patient from being able to throw herself out of a window. An^' 
possibility of suicide must be preventeil, whether in tlu^ water-closet, 
bathroom, or from scissors, knives, fire, light, or any other means, 
but the only adequate arrangement is the very strictest and most 
constant supervision, and this must be impressed forcibly on all those 
in cliarge. 

The most important points in active treatment are the giving of 
adequate nourishment, rest in bed during the acute stages, a due 
amount of sleep, preferalily in the open air, and free action of the 
skill and bowels. Plain food should be given in alnindance, sup- 
plemented by plenty of milk. If food is refused and persuasion is 
useless, the patient must be fed nasally. 

For sleeplessness, open air by day and night in a verandah is well 
worth trying, as also is keeping the patient in a bath kept at 100 ’ F. 
for half an liour or longer at a time. Botli these methods of treat- 
ment are most easily managed in a well-equipped asylum. Hypnotic 
drugs should be avoided as far as possible, though it is often necessary 
to use them. The most useful are paraldehyde in doses of I to 3 
drachms once or twice a day, to which 30 to 60 grains of bromide may 
be added, and 20 minims of liquid extract of li(|uorice to disguise the 
taste; chloral in 15 to 30 grain doses twice or thrice in tlie twenty- 
four hours, with or without bromides, if not contra-indicated by the 
condition of the heart or circulation (chloral should not be con- 
tinued for many days) ; barbitone, which may be given in a single 
dose of 10 or perhaps 15 grains; sulphonal, grains 15 to 30, twice a 
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day for a day or two, together with some laxative ; or trional, grains 
10 to 20. In very acute excitement morphia grain }. with hyoscine 
grain j cautiously increased up to grain and grain respec- 
tively, is often invaluable, and the hyoscine in particular may he 
especially useful if given just before the prolonged warm bath. 
When the acute symptoms have subsided, graduated exercise should 
he begun and the supervision very cautiously relaxed. The risk 
of suicide is greatest just before or just after the climax of depression. 
During convalescence strychnine and phosphoric acid may be given 
with iron and aloes for amenoniioea if necessary. If convalescence 
flags, thyroid extract may or may not work wonders. 

Generally speaking it is not right to end a pregnancy on account 
of a woman’s insanity, since in most cases the ending of the pregnancy 
has no effect on the symptoms in consequence of the type of insanity 
which develops at this time. Possible exceptions to this rule are 
(1) when the insanity appears to be due to the (‘onviction of the 
woman that she will die in labour, or that her child will be a monster 
or otherwise abnormal ; (2) when the patient has had two or more; 
previous pregnancies anil has become insane during the ]mer])erium 
each time. 

Closely connected with this question is the desii-ability or otlier- 
wise of preventing pregnanides. Operative mea.sures for this purjx)se 
may perhaps be undertaken in similar exceptional cases. If this is 
done, consultation with an expert alienist should be insisted upon, 
the purpose of the operation must be fully explained to the patient 
and her husband at a time when there is clear evidence that the 
patient is not in a condition of certifiable insanity, and a letter of 
indemnity should be given to the surgeon. The plea that a patient 
should he steiilized on eugenic grounds should not be imtertained in 
the present state of our knowledge. 

The majority of cases which arise after delivery develop during 
the first fortniglit of the puerperium. In treating these the same 
principles should be borne in mind. Special points are tliat bella- 
donna plaster, which is often used when lactation is interimpted, is 
dangerous in these cases since it couhl be used for suicidal purposes, 
and that, when there is pyrexia, any jx)ssible source of toxaemia 
or sepsis must bo eliminated or treated. Sponging may be used 
for hyperpyre.Kia, but in other cases the prolonged warm bath 
does great good. If there are multiple abscesses, or if the case is 
evidently toxic in origin, polyvalent serum has sometimes been of 
the greatest value. Incontinence of urine or faeces will call for the 
most careful nursing to prevent bedsores. When the insanity arises 
during the later periods of sxickling, it is usually due to exhaustion. 
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and for this reason is commoner among the poorer classes. The 
patient should be I’emoved from home and given abundant food, 
ample rest, and general tonic treatment in the hope that when tlu^ 
strength of the body is regained the mental condition also will he 
cured. 


SUDDEN DEATH IN PREGNANCY 

Sudden death during pregnancy may l)e due to conditions quite 
independent of the gestation, siicli as morbus cordis, cerebral 
lisemorrliage, or embolism. It may also he due to hsemorrhage 
depending diiectly on the gestation, eitlier internal, as in ectopic 
gestation or in concealed accidental haemorrhage, or external, as in 
unavoidable hsernorrhago or external accidental hfemorrhage. 

Very rarely a uterus may rupture during pregnancy, generally 
through the scar of an old laceration or Cmsarean section incision, 
and this may in exceptional cases load to sudden death, though more 
usually it does not do so. 
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TUMOURS OF THE OVARY AND PREGNANCY 

The frequency witli which ovarian tumours complicate pregnancy 
lias been found in different sets of statistics to be from about 1-1500 
to 1-890 cases. 

Thus an ovarian tumour is a (comparatively rare complication 
of pregnancy, and since ovarian tumours in themselves ai*e compara- 
tively common the proliability is tluit tlu^y predispose to sterility. 
It has been found in a fairly large s(M*ies of cases that of the different 
kinds of ovarian tumour the simphc and multilocular (cysts occur 
in 68 per cent, of the cas(cs, dermoid cysts in 2M ]>er cccnt., innocent 
solid tumours in 2 per cent., and malignant tumours in 5 per cent. 

There is considerable differeiKce of opinion as to whether their 
giHJwth is accelerated as the result of gestation. Some autliorities 
definitely state tliat tliere is no acceleration of growth, wliich, if 
true, is a very remai-kable fact in view of the great increase in size 
of the ovarian vessels which is known to take place during pregnancy. 

Signs and Symptoms 

Tlie existence of these tumours is often unknown to tlie patient. 
Hence the possibility of the presence of such a complication forms 
one important reason why every pregnant woman should be examined 
carefully by a medical man before the time for her confinement 
arrives. Occasionally tlie woman lias some pain or unusual dis- 
turbance of riiicturition, especially if tlie tumour lies in the pouch of 
Douglas. In some cases the presence of the tumour seems to be 
associated with excessive sickness. 

Similarly, when the tumour lies in the pelvis, it may interfere 
with the growth of the uterus to such an extent as to cause abortion. 
Abortion may also result if the tumour is very large, when it is apt 
to embarrass the breathing and the cumulation. 

Apart from the effects of pressure, however, symptoms may arise 
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from accidents to the tumour. Torsion of the pedicle may occur as 
the uterus grows, and is found to take place in about 12 per cent, of 
cases in which pregnancy is complicated by the presence of an ovarian 
tumour, wliereas in the absence of pregnancy the pedicle becomes 
twisted in only about 8 per cent, of all cases. Other accidents that 
may happen are intracystic ha3morr}iage, rupture, suppuration, or 
necrosis. The frequency of rupture is from 2 to 5 per cent. 

Diagnosis 

The possibility that a swelling rising from the pelvis into tlie 
abdomen may be a full bladder must always be eliminated by 
catheterization. 

In the early months of pregnancy the ufcerus is in most cases 
easily diflerentiated by bimanual examination from the rounded and 
probably movable pedunculated ovarian tumour lying behind and 
to one side of it, but occasionally there is considerable difficulty. A 
valuable sign wlien it can be obtained is the periodical contraction 
and relaxation of the pregnant utems, wliicli helps to ditterentiate 
the two swellings from each other in cases of doul)t. 

The chief conditions which will have to be distinguished from an 
intra-pelvic ovarian tumour, associated with early iiregnancy, will be 
ectopic gestation and retroflexion of the gravid ub^rus. ^Plie main 
})oints of distinction between the latter condition and an ovarian 
tumour are that the ovarian tumour is usually asymmetrical and 
liard and tense, wholly or partly, whereas the retroflexed gravid 
uteiTis is usually symmetrical and soft all over. 

In most cases the uterus is found to be lying above the ovaiian 
tumour and often to one side of it, and can be made to move inde- 
pendently of the tumour. When there is retroflexion of the gravid 
uterus, tlie fornices of tlie vagina may be drawn up Idgli, occasionally 
even above the symphysis pubis. 

Any failure to distinguisli an ovarian tumour complicating 
pregnancy from an ectopic gestation will be less serious since laparo- 
tomy will be the correct treatment in either case. Tlie combination 
of a twisted and inflamed ovarian cyst lying in tlie pouch of Douglas 
with a threatened abortion may be very difficult to distinguish from 
a tubal abortion. 

In all cases of doubtful diagnosis, in which there is any question 
as to the correct treatment to pursue, a careful examination should 
be made under anaesthesia. 

In the later months of pregnancy, when the tumour lies in the 
pelvic cavity, it is easy to distinguish, but care should be taken both 
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then and in the earlier months to exclude tumours of the pelvic 
colon, if necessary, by the use of the sigmoidoscope. 

When the tumour lies above the brim of the pelvis and is of fair- 
size, it is as a rule easy to detect, but it may lie under tlie liver or 
spleen or even behind the uterus and beside the spinal column, and 
so be impossible of palpation. 

It is again important to remember tliat periodical contractions 
and relaxations in the wall of any tumour are very strong evidence 
that sucli a swelling is the pregnant uterus. 

If the tumour is adherent to tlie uterus, it may simulate twins, 
myoma, bicornute uterus, or even hydramnios, and here again it 
may be necessary to make a careful examination under anaBsthesia. 

Treatment 

Generally speaking, the best treatment is to remove the tumour 
as soon as it is diagnosed. Abortion is said to follow the opera- 
tion in about 19*5 per cent, of the cases oj)erated on, but on the 
other hand abortion occurs in 1 7 per cent, of the cases in whicl i 
no operation is done, and in addition to this the mother is in 
constant risk of torsion of the pedicle or of one of the other accidents 
to whicb the tumour is liable. This ap])lies especially to the first 
half of gestation. In addition to this there is always the possibility 
that the tumour may be malignant. 

An exception to tliis rule occurs when the child is just short of 
viability at the time that the tumour is discovered. In such a case 
it may be well to delay operation until the child is likely to survive 
if labour is brought on prematurely by the operation. Some author- 
ities also would wait to operate until labour sets in when the tumour 
is discovered during the last month of gestation, in order to avoid 
subjecting a recent scar to the strain of labour. Other possible ex- 
ceptions to the rule that operation should be undertaken as soon as 
the tumour is diagnosed are ; — 

1. When the tumour is small, freely movable, and lies high in the 
abdomen, and for these reasons it is unlikely to come to any harm 
before the onset of labour, provided that the patient can be kept 
under observation and treatment adopted at once in the event of 
urgent symptoms arising. 

2. When the mother is a primigravidii and within a few years 
of the menopause, since in such a case the probability of a second 
pregnancy is not great, and the present child may be lost by mis- 
carriage as the result of the operation with rather greater probability 
than if the pregnancy is allowed to continue without operation until 
at any rate the child is viable. 
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8. When there are two ovarian tumours, the removal of wliich 
would prevent the occurrence of another pregnancy. In all such 
cases ovariotomy should be done at the time of labour, or failing 
that as soon afterwards as possible before any untoward effects, 
which may result from any accident to the tumour consequent on 
the labour, have time to do inseparable liarm to the mother. 

There is one kind of ovarian tumour whicli may be associated 
with pregnancy which sliould not be operated upon unless some 
complication arises, and tliat is the tumour consisting of multiple 
lutein cysts which often accompanies a liydatidiform mole. Siaeral 
tumours of this nature have been known to disappeai* gradually after 
the expulsion of the mole (see p. 176). 

Pressing indications for operation during jiregnancy iire torsion, 
infection, or inc'arceration of the tumour, o\ er-distension of tlie 
abdomen, or the fact tliat the tumour is growing in the bi‘oad 
ligament. 

At the time of operation the uterus should be disturbed as little 
as possible, and morphia should be given both before operation and 
for a few days afterwards to lessen the chan(*e of subsequent mis- 
carriage. In some cases it may disturb the uterus less if an assistant 
witli a finger in the vagina pushes up the tumour from below rather 
than if tlie operator drags it up from above, especially if it sliould be 
necessary to turn the uterus out of the alxlomen in order to got at 
the tumour. 

A plan which lias been adopted with success in cases in which the 
tumour seems to be tightly wedged in the pelvis, is to insinuate a 
mbber tube down by the side of the tumour to the bottom of tlie 
pouch of Douglas so that air enters the pelvis below as the turn our 
is withdrawn. Sometimes, however, it will be necessary to turn 
tlie uterus out of the abdomen or even to remove tlie child by 
Caesarean section before the tumour can be removed. 

Prognosis 

This is good, generally speaking, if the ease is correctly treated. 
Statistics show that the maternal mortality is alxiut 8*3 per cent, 
when ovariotomy is done during pregnancy. 


FIBROIDS OF THE UTERUS AND PREGNANCY 

The frequency with which myomata (fibromyomata, fibroids) 
complicate pregnancy is given as 0*6 per cent, and as 0*1 per 
cent in different series of cases. They undoubtedly predispose to 

R 
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sterility, a fact whicli accounts for the comparative infrequency 
of the co-existence of the two conditions. The effect of each 
condition on the other may be considered separately. 

Effects of Pregnancy on Fibroids. — Generally speaking, fibroids 
become larger, softer, and flatter during pregnancy. In most 
cases the enlargement is due mainly to oedema, though also in 
a lesser degree to hypertrophy, in which the uterine wall takes part, 
but it may be the result of some form of degeneration. 'Phis softening 



Fig. 52. — Fibroid Tumour of the Cervix which proved an In- 
superable Bar to Delivery by the Natural Passages. 

and flattening may cause a tumour which was comparatively 
prominent early in gestation to become scarcely distinguishable by 
palpation in the later months. The flattening may displace down- 
wards into the pelvic cavity part of a growth which was originally 
altogetlier above the pelvic brim. On the other hand, there is a 
marked tendency for fibroids in the cervix or lower uterine segment 
to rise somewhat during tlie later montlis quite apart from any similar 
process which may go on during labour. In other cases, when the 
tumour lies in the pelvis, enlargement produces incarceration and 
consequent pressure symptoms. 

Interstitial tumours tend to become more superficial during 
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pregnancy, and if their progress is towards the utenne cavity, they 
may even become polypoid and be extruded during the puerperium. 

Subperitoneal pedunculated tumours may fall into the poucli of 
Douglas, or may undergo torsion of the pedicle and necrosis, though 
this last event is rare. 

Cystic degeneration or any of the other degenerations to whicli 
myomata are liable may complicate pregnancy. Rarely suppxira- 
tion or more rarely still gangrene may occur. In all tliese de- 
generations peritoneal adliesions are apt to be formed. The 
so-called red degeneration or necrobiosis in one of its forms seems 
particularly to be associated with pregnancy. In this, and indcuid 
in other forms of degeneration, there is usually consideral)It^ pain, 
which may be accompanied by jyrexia and vomiting. Tliese 
symptoms in many cases giadually disappiuu* with rest in Iml and 
sy mptoi n atic ti*eat) n en t. 

Effects of Fibroids on Pregnancy. — As already stated, the presence 
of fibroids tends to cause sterility, especially wlien they are sub- 
mucous or interstitial. If pregnancy occurs, however, they may 
produce abortion. On tlie whole, interfmmce witli gestation by 
myomata is surprisingly infreqiKmt (Fig. 52). 

Pressure symptoms may arise, more especially when the tumour 
is impacted in tlie pelvis eitlier as the result of retro-displacement 
of the uterus or from the original Yiosition of the tumour. As a 
I'esult the urethra or bladder is most commonly |>j*essed upon, less 
commonly tlie veins or the bowel. 

Sacculation of tlie uterus is said to occur occasionally when 
myomata are present in the walls of tlie pregnant uterus. 

It has been stated also that the placenta is frequently implanted 
over a fibroid tumour. 

Malpresentation of the fcetus may be produced when the ('avity 
of the uterus is much distorted by fibroids. 

Diagnosis 

The coexistence of fibroids of the uteras with gestation some- 
times interfe3res seriously with the typical signs and syniYitoms of 
either condition, so that mistakes are liy no means unknown. 

Supfiosing the existence of pregnancy is obvious but tlie pre- 
existence of uterine fibroids is unknown, the latter may be very 
difficult to detect when they have become mucli softened and 
flattened. If, on the other hand, they are projecting and nodular 
their detection and diagnosis are as a rale easy. Fortunately, in the 
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former case the tumours are iiiilikely to interfere seriously with 
eitlier pregnancy or labour. 

In the early montlis of pregnancy when a threatened abortion is 
associated with an oedematous and degenerating subperitoneal 
myoma the diagnosis from ectopic gestation may be extremely 
difficult or even impossible. The pain, however, in the former case 
is not, as a rule, so sudden in onset nor so severe, and if the symptoms 
are not very urgent, time will clear up the diagnosis. If a woman 
who is known to have a myomatous uteras becomes pregnant, the 
recognition of the latter condition will depend on the superjjosition 
of the usual signs and symptoms of gestation on those of the myomata. 
These signs and symptoms are, however, sometimes considerably 
masked. For instance, there may be intermittent luemoiThages due 
to threatened abortion, and tVie tumoui's themselves may prevent 
the recognition of the fVetal parts by palpition, or may make the 
swelling palpated utterly unlike the normal pregnant utenis either 
in shape or consistence. 

In such a case in which there may be none of tlie ordinary signs 
to prove or indicate the presence of gestation, the presence of inter- 
mittent contractions felt in the swelling on jmlpation point strongly 
to the existence of pregnancy. In the later months X-rays can he 
used to show the tVetal bones. 

Rectal examination should never be omitted, since by this means 
ballottement of the f(etus may sometimes be obtained behind a 
myoma which lies anteriorly. In all cases in which there is doubt it 
is well, if there are no urgent symptoms, to watch the case and to 
make repeated examinations at intervals. In this way tlie ti-ue 
state of affairs will often become evident. 

There are certain conditions which may simulate fibroids 
associated with pregnancy. Tliese are the so-called “phantom 
fibroids,” which are generally local contractions of the uterine wall 
sometimes accompanied by pain, or in other cases the result of parts 
of the uterus only being gripped between the fingers in bimanual 
examination. In such cases the physical signs are found to have 
altered at a second examination. 

A similar mistake may be made when there is an angular gesta- 
tion ; that is to say, when the ovum has become implanted close to 
the junction of the tube and uterus, or when tliere is a double uterus 
one half of which contains the ovum. 

The differential diagnosis between a large symmetrical inter- 
stitial fibroid and the pregnant uterus is occasionally very difficult, 
especially when there is amenorrhoea due to the onset of the meno- 
pause or other intercurrent condition. Here again the presence or 
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absence of the usual signs and symptoms of pregnancy is the first 
thing to look for. Especially suggestive of pregnancy are contrac- 
tions and relaxations in the tumour as already mentioned 

A positive diagnosis can genei’ally be made after I’epeated examina- 
tions of the case at intervals ; in the later months tlm X-rays may 
be of use. 

If it should happen that the abdomen has 1)een opened, the 
diagnosis may still he difficult even after the tumour has been turned 
out of the peritoneal cavity and lies in tlu; hands of the surgeon. 
The general points of distinction, in sucli cii-cumstances, are that 
the pregnant uterus is darker and more congested, tlie Fallopian tubes 
and ligaments are thickened, ballottement Tiiay be obtained and con- 
tractions excited by manipulation of the tumour. 

Tueatmen'I' 

The great majority of women with fil)roids of the uterus go to 
full tiine and pass through labour without serious difficulty. It is 
remarkable how these tumours, even though they appear to he likely 
to obstnict labour, will become displaced from the pelvis with the 
help perhaps of the fingers of the obstetrician so that the labour 
ends naturally. 

It is best to operate during pregnancy only when there is some 
distinct and pressing indication ; that is to say, when the patient’s 
life or health is endangered by sxich conditions as severe pressui'o 
or serious degeneration or necrosis of the tumour, or by unbearabhi 
pain, rapid increase in size, or over-disbeision of the abdoinen. 

Apart from these indications, it should be remembered that the 
need for operative treatment may be doubtful until after the ]»atient 
has been in labour for some bom’s, hence oi)eration sh(ad<l be ])er- 
formed during pregnancy oidy in the pre'sence of some such indication 
as has been mentioned already. Even then operation sliould be 
delayed if jwssible till the later weeks of pregnancy for tlie sake 
of the child. 

If the tumour is impacted in the pelvis, it can in some cases be 
dislodged by digital pressure with the patient in the genupectoral or 
in Sims’ position. In other eases it will have to be removed either 
by division of its pedicle when it is a pedunculated subperitoneal 
myoma, by enucleation if it is embedded in the wall of the uterus, or 
by hysterectomy. Enucleation per abdomen (abdominal myomec- 
tomy) during pregnancy is generally an easy though rather a bloody 
operation, and is followed by abortion in from 17 to 50 per cent, of 
the cases according to different statistics. Even the decidua has 



246 


ABNORMAL PREGNANCY 


been exposed without abortion resulting. Very careful stitching of 
the bed of tlie tumour is necessary in order that it may stand the 
strain of a subsequent labour or abortion. It is probably best to 
stitch with catgut in several shallow layers. 

The liasmoiTbage from eiiucleation may be so profuse that 
hysterectomy becomes necessary, while the position or the number 
of the tumours may be such that hysterectomy is the only possible 
course. 

Abortion or premature lalxjur should not be induced solely on 
account of myomata of the iiterus, since the child will be sacrificed 
and tlie tumour remain. 


CARCINOMA OF THE UTERUS AND PREGNANCY 

Ih’egnaiicy is unknown with carcinoma of the body of the uterus, 
but it has been known to occur in association witli sarcoma of the 
uterine body. Cliorionepithelionia may invade the walls of the 
uterus during pregnancy. 

Carcinoma of the cervix is the most common form of malignant 
disease to be associated with pregnancy. It is found almost exclu- 
sively in parous women, and is a very dangerous complication, the 
immediate mortality being about 43 per cent, for the mother and 
60 per cent, for the child The vaginal discharge, which accom- 
panies the disease in its later stages, doubtless tends to prevent con- 
ception, but in the early stages there is probably but little influence 
of this kind, the comparative rarity of the complication being due 
to the fact that the disease usually occurs in the later years of 
menstrual life when pregnancy is less likely to occur. 

The Effect of Pregnancy on Carcinoma of the Cervix and the 
Effects of Carcinoma of the Cervix on Pregnancy. — Most authorities 
agree that the effect of pregnancy on the tumour is to make it 
grow rapidly, and to cause rapid invasion of the glands and 
lymphatics. Abortion is frequent, and occui’s in from 30 to 40 
per cent, of the cases. Placenta praevia is a not uncommon com- 
plication. Intra-uterine death of the foetus is frequent. 

Diagnosis 

Whenever a woman who is pregnant has irregular haemorrhage 
or a purulent or fetid vaginal discharge, she should always be 
examined per vaginam, since the cause may be carcinoma of the 
cervix. 
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The diagnosis is made by the usual criteria of this disease, but 
as a general rule the growth, at any rate in those cases in whicli it 
can be felt on the outside of the cervix, is more easily differentiated 
than at other times, since the normal tissues of the cervix become 
softened as usual, hut the growth remains firmer in texture. 

For this reason close attention should always be paid to any hard 
tissue in the cervix of a woman advanced in pregnancy lest an early 
case of carcinoma of the cervix should be missed. When there is 
any doubt as to the diagnosis, a small piece of the hard tissue should 
always be removed for examination under tbe mi('ros(*ope. If tins 
has to be done, abortion does not necessarily follow. 

When the growth starts in the walls of the cervical canal tlie 
diagnosis in early cases is not so easy, since intemiittent haemorrhages 
will be the only clue to the condition. 

It is found tliat there is a higher percentage of operable cases, 
during pregnancy than at other tinuis. Tbe reasons for tliis probably 
are, that when the growth is advanced pregnancy veiy I’arely occurs, 
and that when liaemorrhages appear during pregnancy the woman 
is more apt to seek advice early than at other times. 

Treatment 

This differs according to whether the growth is in an operable or 
an inoperable condition. 

When it appears likely that tlie growth can be exterminated by 
a radical operation the great majority of gynecological siirgeons 
unhesitatingly advise this course and disreganl the ])i'egnancy. 
Some few, having regard to the fact that recurrence is more likely 
to take place after operation in these than in other cases, wouhl 
merely lay the facts before tbe jmrents and leave them to decide. 
A radical cure following operation may be b()})ed for in 25 ])er cent, 
of the cases operated on. 

The uterus should not be emptied before operation, because there 
is great risk of septic infection from tlie growth invading the uterus 
and surrounding structures if this is done. 

If, when the case is first seen, the child is nearly but not quite 
viable, it may be justifiable to wait a week or two before operating. 
If, however, the child is viable, operation should be performed at once. 
The radical method of hysterectomy, preceded by Caesarean section, 
when the child is viable, should be the operation chosen. This 
method is more easily carried out during pregnancy than at other 
times, owing to the greater ease with which the pelvic tissues can be 
dissected. 
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In cases in which the growth has gone so far that radical opera- 
tion is not possible the pregnancy should be allowed to continue till 
near full time, and then Caesarean section, followed by supravaginal 
hysterectomy, should be performed. Most operators sew the periton- 
eum over the stump of the cervix ; some few treat the cervical stump 
extra-peritoneally, as in Rorro’s operation, in order to prevent possible 
contamination of the peritoneal cavity from the growth in the cervix, 
which is practically always septic. 

In rare cases, in order to prevent symptoms caused by septic 
absorption and fetid discharge, it may be necessary to scrape and 
cauterize the growth during gestation. This does not by any means 
necessarily bring on abortion. 

The dangers of allowing natural labour to take place, even when 
it seems that this may he possible, are severe hfemorrhage, rupture 
of the uterus, and puerperal sepsis. 

It is well to examine tliese inoperable cases about a fortnight 
after delivery, because occasionally when some involution has taken 
place the growth lias been found to have become operable. In such 
a case the use of radium before operation might he advisable, since 
by this means the extent of the growth might perhaps he still further 
diminished. 



Section II— LABOUR 


(A) NORMAL LABOUR 

CHAPTER XXV 

ANATOMY OF THE PELVIS 

The following account is concerned with the pelvis from an ob- 
stetrical point of view, and only those anatomical points which have 
relation thereto will be dealt with. 


BONES OF THE PELVIS 

The pelvis consists of four bones, the two ossa innominata, the 
sacrum, and the coccyx. 

The Os Innominatum. — This bone is formed of three parts, 
the ilium, the ischium, and the pubes, which up to twenty years 
of age are separated from each other by a triradiato piece, of car- 
tilage, whose centre is at the acetabulum. 

The Ilium . — The anterior superior extremity of the ilium is 
named the anterior suj)erior spine ; the posterior superior extremity, 
the posterior superior spine. The ridge of bone stretching between 
these two points is known as the crest of the ilium. Tliere are 
certain measurements of obstetrical importance which are taken 
between the two anterior superior spines, between the crests, and 
between the two posterior superior spines. On the inner surface 
of the ilium, where it joins the iscliial and pubic bones, is a pro- 
minence known as the ilio-pectineal eminence. The ilia help to form 
the sides of the false pelvis. 

The Ischium . — The ischium forms part of the trae pelvis, and 
terminates in an expanded process of bone known as the tuber- 
osity. Stretching between the ilio-pectineal eminence and the 
ischial spine is a ridge of bone dividing the ischium into two planes, 

( 249 ) 
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the anterior inclined bony plane and the posterior inclined bony 
plane. If the head during its passage through the pelvis fits the 
pelvis tightly, these planes take an active part in its internal 
rotation. 

The Pubes . — The pubes, together with its fellow on the opposite 
side, forms the front portion of the true pelvis. It is joined above 
and below respectively, to the ilium and ischium of its own side, 
by two rami, the space between them being known as the obturator 
foramen. 
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Fig. 5.3. — Female Pelvis seen from in Front. 

A, B, C, indicate the pelvic brim formed by 

A, the upper margins of the pubic lines. 

B, the ilio-pectineal lines, 

C, the anterior and upper margin of the sacrum. 


The Sacrum. — The sacraiii is a ronglily triangular I)one formed 
by the fusion of the five sacral vertebrm. It forms, together witli 
the coccyx, the posterior jKti-tion of the true pelvis. The anterior 
border of the superior surface of the sacrum, which articulates with 
the fifth lumbar vertebra, forms the promontory of the sacrum, which 
is of great importance in the measurement of the true and diagonal 
conjugate diameters of the pelvis. On the anterior surface of the 
sacrum are a number of foramina through which issue the nerves 
which form the sacrosciatic plexus. Pressure on these nerves by 
the foetal head, during its passage through the pelvis, is the cause of 
the cramp in the legs which many women complain of at this time. 

The Coccyx. — The coccyx forms the lowest part of the posterior 
portion of the true pelvis. 
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THE JOINTS OF THE PELVIS 

The Sacro- iliac Joints are situated between the auricular surfaces 
of the sacrum and ilium, one on each side. 

During pregnancy these joints become softened and are capable 
of a certain amount of movement. By such movements the sacrum 
is able to swing backwards or forwards through a transverse axis 
at the centre of the ioint. with the result that the size of the inlet 



Iliac oresti. 


Poaterior 

superior 

f jine. 
acrum. 


Symphysis 
pubis. 
Tuberosity 
of ischium 


Obturator 

foramen. 


J? IQ. 04. — FEMALE i'ELVIS SEEN FROM iSELOW. 

Black line shows the posterior interspinous, diameter 4 inches (10 centimetres). 

During the first stage of labour a woman usually walks about, 
with the result that by the swinging back of th<^ ]>romontory, the 
size of the inlet of tlie pelvis is somewhat increastsd. During the 
second stage she naturally lies down and flexes her tbighs, which 
reverses the swing of the sacrum and so increases tlnr size of tls! jrelvic 
outlet. This excursion of the sacrum is more marked at its lower 
than its upper extremity. If a woman is placed during labour 
in the “Walcher” position (see p. 664), the rotation backwards 
of the upper part of the sacrum is obtained to its extreme limit, 
and the knowledge of this fact is of use in the treatment of the minor 
degrees of pelvic contraction. 

The Pubic Joint. — The symphysis pubis lies between the upper 
and anterior portions of the pubic bones. The softening of this 
joint facilitates the passage of the fcetal head and the division of the 
symphysis pubis in the operation of symphysiotomy (see p. 720). 

The Sacro-coccygeal Joint. — This joint is situated between the 


252 


NORMAL LABOUR 


sacrum and coccyx, and becoming softened during pregnancy 
allows the coccyx to be pushed backwards by the foetal head during 
its escape from the pelvis, thus enlarging the antero-posterior 
diameter of tlie outlet, and so facilitating the escape of the foetal 
head at the end of the second stage of labour. 

The Pelvis as a Whole 

For obstetrical purposes the pelvis is divided by a heart-shaped 
rim, which is known as tlie brim of the pelvis, into two parts, the 
false and true pelvis. 

The False Pelvis is that portion above the brim. It takes 
no part in the mechanism of labour, and is only here of interest 
from the fact that between certain of its parts measurements are 
taken which will enable a judgment to be formed of the si/e of 



r'lG. &5 . — The helvic Outlet. 


A, B, antero-posterior diameter of the outlet, 5J inches (13’1 centimetres). This 
measurement, in a dried pelvis with a fixed coccyx, is half an inch less. C, D, trans- 
verse diameter of the outlet, 4 J inches (10‘6 centimetres). 

the true pelvis, and, if tliis is smaller than normal, of the nature of 
its contraction. 

The True Pelvis, which includes the brim and that portion of 
the pelvis below it, is divided into the brim, the cavity, and the 
outlet. 

The Brim . — The brim is formed in front by the upper margins 
of the pubic bones, at the sides by the ilio-pectineal lines, and behind 
by the anterior and upper margin of the sacrum (see Fig. 53). 
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The Cavity . — The cavity of the pelvis is irregular in shape, 
and is formed by the pubic bones in front, the anterior surface of 
the sacrum and coccyx behind, and the inner surfaces of the ischial 
bones at the sides (Fig. 56). 

The Outlet . — The outlet, which is more or less diamond-shaped, 
is formed in front by the inferior rami of the ischial and pubic bones, 
behind by the tip of the coccyx and the sacro-sciatic ligaments, 
and at the sides by the tubera ischii (Fig. 55). 


THE PLANES OF THE PELVIS 


The planes of the pelvis consist of imaginary planes, bonj^ planes, 
and a soft plane. 
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Fia. 66. — AnterO'POSTErior Section op the Pelvis. 


Showing the inclined planes of the ischium, and the inclination of the pelvic brim, 
which in the erect position is an angle of 55”. Black line indicates the true conjugate 
measured from the centre of the promontory of the sacrum to the nearest point on the 
posterior surface of the symphysis pubis, 4J inches (10-6 centimetres). 


Imaginary Planes. — The true pelvis may be divided into any 
number of imaginary planes. For practical purposes three only are 
taken, the plane of the brim, the mid-plane of the cavity, and the 
plane of the outlet. 
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The plane of the brim is bounded by the relations of the inlet 
of the pelvis. 

The plane of the cavity is limited in front by the middle of the 
symphysis pubis, behind by the junction of the second and third 
sacral vertebrae, and at the sides by a line joining these two. 

The plane of the outlet is bounded by the relations of the outlet 
of the pelvis. 

The Bony Planes. — The position of the anterior and posterior 
inclined l)ony planes has already been indicated, situated as they 


Fig. 57. 


A, showing the pelvic floor muscles from above. 

B, showing the gutter-like shape of the levatores aiii. 

C, showing the pelvic floor from below, perforated by the vagina in front and 
the rectum behind, 

D, showing the pelvic floor in sagittal section as seen from the side, with the 
perineal body beiween tlie lower ends of the vagina and rectum. 


are on the ischial bones in front and behind, respectively, of a ridge 
between the ilio-pectineal eminence and the spine of the 
ischium .5fi\ 
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The Soft Plane. — The soft inclined plane of the pelvis is formed 
by the soft parts comprising the floor of the pelvis (see Fig. 57 ). 
It is this soft plane which is concerned in the movement of internal 
rotation of the foetal head during normal labour, and also of its 
flexion or extension during birth. 

THE AXIS OF THE PELVIS 

The axis of the pelvis consists of an imaginary line which would 
show the position of the centre of the foetfil liead in its passage 
through the pelvis. Such a line is obtained by taking any number 
of antero-posterior diameters of the true pelvis, between the plane 



Pig. 58. — The Axis op the Pelvis. 


A, B, plane of the brim. C, D, mid-plane of the cavity. E, F, plane of the 
outlet. Black line shows the po ition of the centre of the foetal head during its 
passage through the pelvis. This imaginaiy line is termed the axis of the pelvis. 

of the brim and that of the outlet, when a line joining the centres 
of these diameters will indicate the axis of the pelvis. 

THE INCLINATION OF THE PELVIS 

By the inclination of the pelvis is meant the relation of the plane 
of the pelvic brim to the horizon. In the erect position the incli- 
nation of the pelvic brim approaches the vertical, and forms an 
angle of 55° with the horizon. 
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THE SIZE OF THE PELVIS 

Alterations in the size of the pelvis may affect the mechanism of 
labour to a serious degree. It has been usual in text-books to direct 
sucli attention to the measurements of the pelvis that the student is 
in danger of getting an exaggerated idea of their importance when they 
depart from the normal. It may be mentioned here that the problems 
concerned with the rnanagement of labour, or its induction in cases 
of contracted pelvis, are much more concerned with the relative 
sizes of the head of the child and tlie pelvis than with the size of 
the pelvis per se. The pelvis may be measured externally and 
internally. 

External Measurements. — The value of the external measure- 
ments is referred to on page 417 ; tlie following are of importance 
in this connection. They should be taken with callipers : — 

The Anterior Fnterspinous Diameter . — Tlie distance between the 
anterior superior spines of the ilia is 10 inches (25 centimetres) 
(Figs. 166a and u). 

The Intercristal Diameter . — The distance between the farthest 
points on the two iliac crests is 11 inches (27 ’5 centimetres) 
(Figs. 165a and it). 

The External Conjugate Diameter . — This diameter is measured 
between the tip of tlie spine of the last lumbar vertebra and the 
upper border of the symphysis pubis. It measures 71 inches (19 
centimetres) (Figs. 167 a and n). 

The Intertrochanteric Diameter . — The distance between the outer 
surfaces of the great trochanters is 12^ inches (31 centimetres). 

The Posterior Interspinous Diameter. — The distance between the 
posterior superior spines averages 4 inches (10 centimetres) (Fig. 168 b). 

The normal difference in length between the anterior inter- 
spinous diameter and the intercristal diameter is 1 inch (2 5 centi- 
metres). If the difference is less than this, the pelvis is flattened. 
If the difference is normal but their respective measurements less 
than normal, the pelvis is generally contracted. When the dif- 
ference between the two as well as their respective measurements 
are less than normal, the pelvis is contracted and flattened. 

The fact that the external conjugate diameter is a little more 
or less than normal is of no import, owing to the difficulty which 
at times is experienced in measuring it, on account of the soft parts 
covering the spine of the last lumbar vertebra 
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If the spine of the last lumbar vei-tebra cannot be felt satis- 
factorily its position may be imagined by marking the posterior 
superior spines, which can always be felt, joining these marks with 
a horizontal line, and taking a ix)int 1.^ inches (3-75 centimetres) 
above its centre. In some women, but by no means in all, in spite 
of the sculptors, a dimple can be seen over the situation of the pos- 
terior superior spines. 


Internal Measurements. — It is customary to hike tlie internal 
measurements of the true pelvis at tliree planes, that of the iidet 
or brim, that of the middle of the cavity, and that of the outlet, 
and to take them in four dmections at tsacli plane, antero-posterior, 
transvei’se, and right and left oblique. The right oblique diameter 
is that which starts from the right side of the pelvis behind and 
ends at the left side in front, and vice versa. The following are 
average measurements ; — - 


Aiit.ero-jiostcrior. 
lolcti in. (lO'r) cm.) 

Cavity 4.J in. (11 -S cm.) 

Outlet 5:| in. (18‘1 cm.) 


Ohiiques. 

43 in. (11*8 cm.) 
5:J in. (18*1 cm.) 

44 in. (11*2 cm.) 


Tniiisvensc. 

5| in. (13*1 cm.) 
43 in. (11*8 cm.) 
4J in. (10*0 cm.) 


Th(‘ ol)H(jii(^. diaiiiotors of the pUiDos ot* the eavity tiTid outlet, 
bluing incaHured between soft stnictures, are of no jiractieal irnport- 
anco, and will not be further considered. The rcniaining measure- 
nients are taken between bony points, but as durinjv life the bones 
are covered by the soft tissues the distances given are not strictly 
accurate, being probably nearly a quarter of an incli greater than 
the diameters actually available. 


Measurements at the Plane of the Inlet. 

Antero-posterior Diameter, sometimes called the True Conjugate. 
This diameter is measured from the centre of the promontory of 
the sacrum to the nearest point on the posterior surface of tlie 
symphysis pubis. Thin represents the smallest diameter of the 
inlet (Fig. 59, A to b). 

Oblique Diameter. — The right oblique diameter is measured from 
the right sacro-iliac joint to the left ilio-pectineal eminence, and 
the left oblique diameter from the left sacro-iliac joint to the right 
ilio-pectineal eminence (Fig. 59, c to d). 

Transverse Diameter. — This represents the greatest distance be- 
tween the ilio-pectineal lines (Fig. 59, E to f). 

s 
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Measurements at the Mid -plane of the Cavity. 

Antero-posterior Diameter . — This diameter is measured from the 
centre of the posterior surface of the symphysis pubis to the middle 
of the junction of the second and third sacral vertebrae. 



Fig. 59. — View of the Female Pelvis in the Axis of the Brim. 


A, B, antero-posterior diameter of the brim, inches (10-6 centimetres). 

0, D, left oblique diameter of the brim, 43 inches (11’8 centimetres). 

E, F, transverse diameter of the brim, 5^ inches (13'1 centimetres). 

Transverse Diameter. — This diameter is taken between ridges 
separating the inclined planes on the internal surfaces of the ischial 
bones. 

Measurements at the Plane of the Outlet. 

Antero-posterior . — This diameter is taken from the centre of the 
lower border of the symphysis pubis to the tip of the coccyx, and 
varies in length according to whether the coccyx is stationary or 
pushed back by the advancing head. When the coccyx is so moved 
this diameter measures 5^ in. (13T cm.), otherwise its measurement 
is 4| in. (I ID cm.) (Fig. 55, A to b). 

Transverse. — 'This measurement is taken between the inner sur- 
faces of the tuberosities of the ischium (see Fig. 55, c to d). 

It is impossible to take accurately most of these internal measure- 
ments during life. Directly after labour the true conjugate and the 
transverse at tlio plane of the inlet may be determined roughly 
(see p. 423). The antero-jxisterior and the transverse diameters 
at the plane of the outlet can be taken with a special instrument 
(sec p. 417). 
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The length of tlie most important measurement, however, 
namely, the true conjugate at the ]>lane of the inlet, can be estimated 
roughly at any time, citlier by means of a special instrument (see 
p. 417), or by a digital examination, by deduction of i inch (18 
cm.) (see p. 423) from the diagonal conjugate, which should measure 
4f inches (11 8 cm.). 

In the female pelvis as compared with the male — 

The bones are slighter and smoother. 

The true pelvis is shallower. 

Tlie false pelvis is bimder. 

The pubic arch is wider. 

The symphysis pubis is not so deep. 

The diameters of the inlet and outlet are larger. 

The joints are more movable. 

['Phe terms brim and inlet are usually used synonymously. There 
is, however, a slight difference between them. 'Phe anterior bound' 
ary of the brim is the upper margin of the symphysis pubis, while 
that of the inlet is at a slightly lower level, namely, the ])oint on 
the back of the sym])hysis which is nearest the promontory of the 
sacrum. 

I'here is also some discrepancy as to the pi-ecise dtifinition of the 
limits of the antero-posterior diameter at the outlet. The plane of 
the outlet is commonly taken through the sacro-coccygeal joint, but 
the antero-posterior diameter of the outlet is measured to the tip of 
the coccyx. The dia)neter is Tisually measured to the tip of the 
coccyx as this is a point which can bo easily felt and recognized on 
the living subject.] 
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ANATOMY OF THE FCETAL SKULL 

The fetal skull, regarded from an obstetrical point of view, may 
be divided into the vault, face, and base. Calcification takes place 
more completely in the bones of the face and base during intra- 
\iterine life, and at birth they are firmly united to each other. The 
bones comprising the vault of tlie .skull, however, are not so ossi- 
fied, and when the child is born they are united only by a thin 
unossified membrane. The i-esult of this difierence in development 
is, tliat while the bomis of tlu; l)ase and face are incompressible, 
and so prevent damage to the vital centres in the Jiiedulla, which 
they surround, the vault is compressible, ami thus allows of the 
size of the skull being diminished and the shape altered during its 
passage throxigh the pelvis, by whicli means its expulsion is made 
much easier. This diminution in size is due to the fact that by 
the compression the cerebro-sjunal fluid and blood in the foetal 
brain are determined to other parts of the body, while the change 
in shape, or moulding as it is termed, is brought about by the pli- 
ability of the bones of tlie vault and tlie presence of the membranes 
uniting them, which allows one bone to overlap the other. During 
the passage of the head, in a fii-st vertex presentation for instance, 
tlie parietal bones overlap the frontal, (x;cipital, and temporal bones, 
and the riglit parietal overlaps the left parietal bone. That the 
shape of the head is thus materially altered may be seen by a 
reference to the diagrams and descriptions on pages 328, 343. 

Vault of the Foetal Skull. — It will be necessary to describe 
rather more fully the vault of the hetal skull, which consists of 
certain bones, sutures, and fontanelles. 

Bones. — The bones of the fetal skull, which form the vault, 
are the two parietal and certain portions of the occipital, frontal, 
and temporal bones. At birth the frontal bone is divided into two 
equal parts. 
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Sutures. — The unossified membranes that unite the various 
bones of the vault are known as sutures. There are six of these 
sutures. 



Anterior 
fontanel le 
or bregma. 


Frontal 

suture. 


Coronal 

suture. 


Glabella 


Wm, 60 .— The- Fcetae SKran, 


Posterior 

fontanelle, 


Parietal 

bone. 


Sagittal 

’suture. 


Anterior 
fontanelle 
or bregma. 


Coronal 

suture. 


Frontal 

suture. 


Fig. 61. — The Fcetae Skull. 
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1. The sagittal suture, uniting the superior borders of the parietal 

bones. 

2. The frontal suture, which is a continuation of the sagittal 

suture, uniting the two portions of the frontal bone. 

3. The lambdoidal suture, uniting the posterior borders of the 

two parietal bones to the occipital bone. 

4. The coronal suture, uniting the anterior borders of the parietal 

bones to the frontal bones. 



Anterior 
"fontanellc 
or bregnia 

Frontal 

bone. 

'Coronal 

suture. 

Anterior 

temporal 

fontanelle. 

Temporal 

suture. 

Temporal 

bone. 


Parietal 
bone. 
Head of 
arrow a 
parietal 
eminence. 


Posterior 

fontanelle, 


Posterior 

temporal 

fontanelie. 

Occipital 

bone. 


•Mastoid 

process. 


Fig. 62 , — The F(etal Skull. 

Lambdoidal suture between posterior fontanelie and posterior temporal fontanelie. 

5 and 6. The temporal sutures, uniting the squamous portion of 
the temporal bones to the inferior borders of the parietal 
bones. 

Fontanelles. — The points of junction of the various sutures are 
termed fontanelles, and they are six in number. 

1. The anterior fontanelie, where the sagittal, frontal, and coro- 

nal sutures meet. 

2. The posterior fontanelie, where the sagittal and lambdoidal 
sutures meet. 

3 and 4. The aiiterior temporal fontanelles, at the junction of 
the temporal and coronal sutures. 

5 and 6. The posterior temporal fontanelles, at the junction of 
the temporal and lambdoidal sutiu-es. 

Only the anterior and posterior fontanelles are of obstetrical 
importance. Their position indicates in which direction the occiput 
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FiQ. 63a. 

Vertico-mental diameteri 5|; inches {13‘1 centiinebres), 
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is pointing, and the amount of flexion or extension the head has 
undergone. 

The anterior fontanelle or bregma can easily be felt unless 
obscured by a large caput succedaneum. It is much the larger of 
the two, is roughly lozenge-shaped, has four sutures running into 


Fig. 63b. 

Showing the diameter thrown across the pelvis in a brow presentation. 


it, is always patent at birth, and takes about twenty months to 
close. The posterior fontanelle is triangular in shape, has three 
sutures raiming into it, in most cases cannot be felt as a space 
during birth, and closes soon after. The temporal fontanelles 
cannot be as a rule felt, and are therefore of but little assistance 
in diagnosing the position of the head. They are sometimes mistaken 
for the posterior fontanelle. 
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DIAMETERS OF THE FOETAL SKULL 

The principal diameters of the skull concerned in the mechanism 
of labour may be divided into longitudinal, vertical and transverse. 

Longitudinal Diameters. 

Vertico-mental . — From the point of the chin to the farthest 



Fia, C4 a. 

Occipito-frontal diameter, 4Jiinches (11’2 centimetres). 



r iG. SiB. r IG. b4C. 

Showing the diameter thrown across the pelvis in an unreduced occipito-posterior 
position, and in incomplete flexion of the after-coming head. 


point on the vertex, which is nearer the posterior than the anterior 
fonbinelle, 5| indies (]3‘1 cm.) (Fig. 63a). ddiis is tlie diameter 
thrown across the pelvis in a brow presentation, the head being 
midway between flexion and extension (Fig. 63b). 

Occipito-mental . — From the point of the chin to the posterior 
fontanelle, 4| inches (11 '8 cm.). Tliis is the diameter thrown 
across the pelvis in complete extension of the after-coming head. 
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Occipito-frontal . — From the root of the nose to the posterior fonta- 
nelle, inches (11 ’2 cm.) (Fig. 64a). This is the diameter thrown 
across the pelvis in an unreduced occipito-posterior position and in 
incomplete flexion of the after-coming head (Figs. G4 r and 64c). 

Vertical Diameters. — All the diameters mentioned under this 



Fia. G5c. 

Suboccipi to -frontal diameter, 4 inches 
(10 eentimelres). 


Fig. G5a. 

Suboocipito-bregmatic diameter, 3j 
inches (9*3 centimetres). 


Fig. 66b. 

Showing the diameter thrown across the pelvis when the head is completely 
flexed. When the head is not quite so well flexed the suboccijiito-f rental diameter, 
4 inches (10 centimetres), is thrown across the pelvis. 

heading cannot be described as absolutely vertical, but they are 
more vertical than longitudinal. 

Suboccipito-hregmatic . — From the junction of the head with the 
neck behind to the centre of the anterior fontanelle, 3| inches (9 '3 
cm.) (Fig. 65a). This is the diameter thrown across the pelvis when 
the head is completely flexed (Fig. 65b). 



B’ig. 66a. 

Submenfco-bregmatic diameter, S| 
inches (9*3 centimetres). 


Cervico-bregmatic diameter, 3 
inches (9*3 centimetres). 
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Suboccipito-frontal . — From the junction of the head witli the 
neck behind to the prominence of the forehead, 4 inches (10 cm.). 


Fig. 66b. 

Showing the diameter thrown across 
the pelvis in face presentation with the 
head completely extended. 


Fig. 66d. 

Showing the diameter thrown across 
the pelvis when the face is presenting and 
the chin is posterior. 


This is tlie diameter thrown across the pelvis when the head is not 
completely flexed (Fig. 65c). 

SubmentO’bregma tic.— From the junction of tlie head with 
the neck in front to the middle of the anterior foritanelle 
(bregma), 3| inches (9*3 cm.) (Fig. 66a). This is the diameter 
thrown across the pelvis when the face is presenting (Fig. 
66b). 






’ll#* -ifi. 


fi0* 688* 


Showing the diameter thrown across 
the pelvis when the face is presenting and 
the head is not properly extended. 


Showing the vertical diameter of the face 
which is induced for delivery of the crushed 
head after the operation of cranioclasm. 


4?r inches (11’25 cm.). This is the diameter threwn across the 
pelvis when the face is presenting and the head is not properly 
extended (Fig. 67 b). 

Mento-nasal . — From the tip of the chin to the orbital plate of 
the frontal bone, I J inches (37 cm.) (Fig. 68a). This, the vertical 
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diameter of the face, is that which is induced for delivering the 
crushed head after the operation of cranioclasm (Fig. 68b). 


Transverse Diameters. 



Bi-parietal . — From the poinis farthest apart on the parietal 

eminence, 3 2 inches (9 3 cm.) 
(Fig. 69 a). This is the largest 
diameter entering the antero- 
posterior diameter of the brim 
in a flattened pelvis (Fig. 
69b). 

Bi-temporal . — From the 
points farthest apart on the 
coronal sutures, inches 

(8-7 cm.). 

Bi-mastoid. — From 
points farthest apart on 
mastoid processes of 
temporal bone, 3 inches 
cm.) (Fig. 70). 

Superparieto-subparietal. 
— From above one parietal 
eminence to below the other, 
3^ inches (8 1 cm.) (Fig. 71a). 
This is the transverse diameter 
which engages in the pelvis, 
owing to the lateral flattened 
flexion of tlie head (Naegele 
obliquity) (Fig. 71b). 


Fig. f)9A. 

Bi-parietal diameter, 3J inches (9‘3 centi- 
metres). 


the 

the 

the 

(7-5 


Circumference of the Foetal 
Head. — The smallest circtun- 
ference of the foetal head is that 
taken in the plane of the sub- 
occipito-bregmatic diameter. It 
measures 11 inches (27 5 cm.). 
A somewhat larger circumfer- 
ence is tliat taken in the plane 
of the suboccipito-frontal diam- 
eter, the circumference which commonly distends the vulval orifice to 
normal plane. The largest is that taken in the plane of the occipito- 
mental diameter. It measures 14 to 141 inches (35 to 36 cm.). 


Fig. 69b. 

Showing the largest diameter entering the 
transverse diameter of the brim in a flattened 
pelvis. 
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The circumference of the foetal liead taken in the plane of the 
occipito-frontal diameter, measures IS^ inches (34 cm.). This is the 

Fig. 70. 

Bi-mastoid diameter 3 inches (7*5 centimetres). The in- 
compressible base. As it is impossible to reduce the length 
of the bi-mastoid diameter by an obstetrical operation, a 
flattened pelvis must have one diameter at the brim at 
least 3 inches long, or a generally contracted pelvis must 
not have any diameter smaller than 3 indies, to enable 
the crushed head to be extracted. 

circumference that distends tlie vulval outlet in the birth of an un- 
reduced occipito-posterior position, and accounts to a great extent for 
the severe rupture of the perineum that takes place. 

The heads of males are, on the average, rather larger than those 
of females, and the size of the skull and the degree of its ossification 
increase somewhat with successive pregnancies. 



DIAMETERS OF THE FOETAL TRUNK 



^Bis-aoromial . — Between the points farthest apart on the shoulders, 
4 1 inches (11 ’8 cm.). 

^ Bi-trochanteric . — Between the jx)ints farthest apai-t on the gi'eat 
trochanter, 4 inches (10 cm.). 


Fia. 71 a. 

Superparieto-subparietal 
diameter, 3J inches (8-1 cen- 
timetres). 


Fig. 71b. 

Showing the transverse diameter which en- 
gages in the flattened pelvis owing to the lateral 
flexion of the head (Naegele obliquity). 


CHAPTER XXVIT 


THE PHENOMENA OF LABOUK 

Why labour comes on at tlie end of forty weeks’ gestation is not 
known. Menstrual periodicity may have something to do with it, 
as it usually occurs at what would have been the time for the tenth 
menstrual period after conception. In post-maturity it is often 
found that tlie labour is just four weeks later tlian was expected. 
However, patients who have a three-weekly instead of a four-weekly 
cycle do not bring forth fully developed babies after thirty weeks’ 
gestation. 

The degn^o of distension of the uterus lias notliing to do with 
the onset of labour. In cases of hydramnios tlie uterus may bo 
very much larger than it is normally at full time without any sign 
of tlie onset of labour. In cases in which an extra-uterine pregnancy 
continues to term, a process of mock-labour, with contractions ol* 
the body of tlie uterus and dilatation of the cervix, may come on 
at term, although there is no distension of the uteiiis. 

Infarction of the placenta has been suggested as the cause of 
the onset of labour, and the fact that in albuminuria of pregnancy 
there is often an abnormal amount of infarction of the placenta 
together with spontaneous occurrence of premature labour seems to 
give some support to this theory, but in cases of intra-uterine 
death of the foetus, the placenta may show extensive white infarction 
without causing any contractions of the uterus. 

The most likely explanation is that some substance is produced 
in the ripe placenta which excites the labour-centre in tlie cord. 

For the consideration of the phenomena of labour the uterus 
must be divided into three parts which behave differently during 
labour. 

1. The Cervix. — This is dilated mechanically, playing a passive 
part except that there is relaxation of its circular fibres. 

2. The Lower Uterine Segment, the part of the uterine body 
within 3 inches of the external os. No definite anatomical 

(270) 
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landmark can be given as the upper limit of the lower uterine seg- 
ment, except that in front it corres])onds with the lower limit of 
firm attachment of peritoneum to the uterine muscle. Lhe lower 
uterine segment has its shape altered during labour from that of 
a heinisjihcre to tliat of a cylinder, its walls becoming stretched 
and thinned as labour advances until there is room for the foetus 



Fig. 72 . — Diagram to show the Thickened Upper Uterine Segment 
AND THE Thin Lower Uterine Segment. 

The dotted line shows the position assumed by the uterus during contraction. 


to pass through. After the child is born the muscle-fibres being no 
longer stretched undergo retraction, and the walls become tliicker. 

The stretching and thinning in normal conditions are not a 
source of danger, but if tlie placenta is attached to the lower uterine 
segment, or if there is obstruction to the onward passage of the 
fietus, the results are serious. 

3. The Upper Uterine Segment. — This comprises the greater 
part of the body of the uterus. The walls of this part of the uterus 
become progressively thicker from retraction of the muscle-fibres as 
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labour advances, and as the contents of the upper uterine segment 
are mox’e and more accommodated in the lower segment and cervix. 

In labour the lower uterine segment, cervix, vagina, pelvic 
floor, and vulval outlet are dilated until tliere is one continuous 
“ birth-canal 

The forces which bring about this dilatation and expel the ovum 
are supplied by the contractions and retraction of the uterine muscle, 
with assistance in the second and third stages from the abdominal 
muscles, including the diaphragm. 



Fig. 73. — The “ Bieth-Canal ”. 


The lower uterine segment, cervix, vagina, pelvic floor and vulval outlet have been 
dilated and form a continuous canal. There is still a slight ridge marking the lower 
limit of the cervix. 

The muscle-fibres of the utenis can be divided for description 
into three groups : — 

(a) The external layer. Longitudinal bundles of fibres which 
may be looked upon as starting a little above the internal os in front, 
passing right over the fundus, and finishing a little above the in- 
ternal os behind. 

(b) The largest group consists of bundles which mterlace in all 
directions, enclosing blood-vessels and obliterating their lumen 
during contraction. 

(c) The internal layer. Circular bundles of fibres which run 
round the body of the xiterus. 

The muscular fibres of the uteras can contract, relax, and retract 
When contracting, the fibres become shorter and thicker. In re- 
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traction they do not return to their original lengtli, although the 
active contraction has passed off! 

In relaxation muscle-fibres lengthen and become, tliinner, returning 
to the original length. If contraction is followed by relaxation, 
only temporary shortening is produced. If retraction accompanies 
contractioji and no relaxation follows, some of the sliorteniug of the 
muscle-fibres is permanent. 

Retraction is a property which, though not peculiar to uterine 
muscle, is more marked in the uterus than in any other organ. It 
is the expression of that toms, always present in healthy muscle 
which adjusts the tension of the filu-es to vaiiations in their length. 
It is evident that reti;action ocean's independently of active con- 
traction, and, moreover, contraction can he sujtei-imposed f)n retrac- 
tion. If there is no retraction, each individual contraction starts 
at the same point, as regards the size of the uterus, as its predecessor, 
I'elaxation and lengthening of the muscular fibres following each 
contraction as the result of the stretching effect of the uterine con- 
tents. When retraction is present, howcvci-, each successive con- 
traction starts at the point where its predecessor left off, the uterine 
cavity becoming permanently smaller as the I’esult of each successive 
contraction, thus [rt'cventing the child slipping hack. 

A sim 2 )le simile showing the value of reti'aidion was given by 
Dakin. Supjiose that a man standing on a cliff' liad to haul uj) 
by a ro2)e a heavy weight which Wcis lying on the health. If when 
his muscles are tired of contracting they relax, down goes the weight, 
and he has to start again after a rest, ah initio. If, however, when 
lie is getting tired of contracting his muscles, he takes a turn of the 
rope round a post, he can stop contracting and yet lose no ground, 
beginning his second set of contractions, not from the original start- 
ing jxiint, but from the jioint to which the first set had carried the 
weight. 

When the child is being exjielled the retraction of the uterine 
muscle keejis the inner surface of the uterus in contact with the 
child, as it were moulded to it. When tlie placenta is expelled 
retraction enables the uterine walls to come together so that there 
is only a jiotential cavity. 

For the pathological effects of retraction see Obstnicted Lalxiur 
(p. 463). 

During pregnancy the internal os is kept closed, or almost closed, 
by a tonic or permanent contraction of its circular fibres, such as 
occurs in the sphincter muscles of other hollow viscei’a. 

Rhythmical contractions of the muscular fibres of the body 
of the uterus, followed by relaxation, and not accompanied by any 
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retraction, occur all through pregnancy. They cause no dilatation 
of the internal os. 

Forcible dilatation of the internal os causes contraction of the 
body of the uterus, and conversely contraction of the body of the 
uterus causes dilatation of the cervix. This is spoken of as the 
“ polarity of the uterus ”. 

The Stages of Labour. — Labour is divided into three stages : — 

1. Tho first stage, or stage of dilatation, lasts from the onset of 
the true laljour })ains until the os uteri is fully dilated. 

2. 'File second stage, the stage of exjmlsion of the child, lasts from 
tile full dilatation ol' the os uteri until the child is bom. 

3. Tlie third, stage lasts from tlie birth of the child until the 
placenta and mendiranes are delivered. 

Premonitory Symptoms. — During the last two weeks of preg- 
nancy, or occasionally rattier earlier, the uteiais sinks a little. If 
the patient has sufi'ered from a sense of oppression and difficulty 
in breathing, she will now feel more comfortable and breathe with 
more freedom. This is sometimes spoken of as “lightening”. At 
the same time she will lie likely to have freijucncy of micturition, 
on account of the pressure of the uterus on the bladder. Not all 
patients are conscious of this change in the position of the uterus, 
but a good many are, and some multiparic recognize the fact that 
labour is likely to set in before the lapse of many days after the 
alteration. 

“False” pains are common during the last two or three weeks, 

i.e. pains which are not true labour pains. Their presence may 
make the patient think that labour has begun, or she may recognize 
the fact that they are “ only niggling pains” or “ only belly-ache ” 
and not labour pains. These false pains may be distinguished from 
laliour pains in the following way : — 

1. 'J’rue labour pains are felt in the lower' part of the back ; 
“ false ” pains in the abdomen. 

2. True labour pains occur with a certain regularity, and the 
hand placed on the uterus feels it harden during a pain. “ False ” 
pains occur at irregular intervals, and are not necessarily accom- 
panied by hardening of the uterus. 

3. If the internal os admits a finger, the membranes will be felt 
to become tense during a true labour pain, not during a “false” 
pain. 

These “false” pains are often caused by gastro-intestinal dis- 
turbance, and may be relieved by an aperient. 
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Sig^ns of Labour. — The signs that labour lias eoiiiinericed are 
three : — 

1. The pains; 2. The sliorteiiing ami dilatation of the cervix; 
and 3. The show. 

1. The Pains. — Labour pains are at first felt in tlie back, 
and occur with a certain amount of regularity, ddie intervals be- 
tween the pains may be as long as half an hour at first, and gradually 
become shorter, while the pains become longer and stronger. Each 
pain begins gradually, works up to its period of greatest intensity, 
and then gradually dies away, ''.rhe uterus is felt to harden during 
the ]>ains. 

I^he pains are spokim of as ]>eing hiiH)! a i) tariff inh ihltahle, jx ri- 
staltic, and inter }}iittent. Although tle^y are Ixyond the (‘ontrol 
of the patient’s will, occurring even when she is unconscious, they 
may be inhibited, lessened in frequency, or tenq>orarily abolished 
by emotion, nervousness at first sight of the attendant, distension 
of bladder or rectum ; also they may be increased in strength and 
frequency by various stimuli, e.g. stretcliing of tlie cervix or {lerineum, 
administration of a hot enema. 

The fact tliat tlie pains are intermittent, i.e. that each con- 
traction is followed by a ])eriod of rest, is of great importance to 
both the ftotus and tlie mother during the first and second stages 
of labour. During a pain the circulation through the uterine wall 
is stopped, and if the uterus contracts continuously the IVetus dies 
from want of oxygen. Continuous or tonic contraction with re- 
traction during tlie second stage — an abnormal condition which will 
be described in a later chapter — exhausts the mother, and is likely 
to cause injury to her soft tissues by pressure. The intervals between 
the pains allow the placental circulation to be re-established, and 
give the mother time to recover from the fatiguing effect of the 
contraction. The uterus is a very laige muscle, and a long-con- 
tinued contraction uses uj) a good deal of the ])atient’s energy. 

Further descriptions of tlie pains can be left until the different 
stages of labour are described. 

2. The Shortening and Dilatation of the Cervix. — If the cervix 
is not sufficiently dilated to allow tlie fi^iger to feel tlie bulging 
of the bag of membranes during the pains, its shortening is 
the safest sign on which to base an opinion tliat labour lias begun. 
The cervix of a woman who has not borne a child before is, at tlie 
beginning of labour, a tliick-walled canal at least an inch long. The 
circular fibres round the internal os relax wlien labour begins, and 
its edges are dragged apart by the contraction and I'etraction of tlie 
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longitudinal fibres of the uterus, while the lower part of the cervical 
canal remains at first unaltered. As the internal os is dragged open, 
the cervix is dilated from ab<3ve downwards, becoming shorter and 
shorter, until at length there is left no projection into the vagina. 


Fig. 74b. 

Dilatation of the cervix in labour, from above downwards. In the upper figure the 
cervical canal is intact. In the lower figure the internal os and the upper part of the 
canal have been dilated while the lower part of the canal is unaltered ; shortening of 
the cervix has occurred. 

but only a more or less tliick rim at the external os, the whole cervix 
being “taken up,” and its cavity made one with the cavity of the 
body of the uterus. Without true shortening of the cervix it is 
foolish to diagnose that a primigravida is in labour (Figs. 74, 75). 

In women who have borne children, the external os will often 
admit the finger before labour has begun, and the finger-tip can 
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sometimes be passed through the internal os. In this case the pro- 
jection of a small bag of membranes during a pain will be a proof 
that labour has begun. Too much stress must not be laid on the 
condition of the cervix. Sometimes, even in a primigravida, the 
cervix is completely taken up before labour has begua 


Fig. 75b. 

Further stages of dilatation of the cervix. In the upper figure a rim of cervix is 
still left. In the lower figure the cervical canal has been obliterated. 

3. The “Show”. — This is an increase of mucous discharge from 
the vagina, derived from the cervix, mixed with a little blood. Its 
absence cannot be taken as a proof that labour has not begun. As 
the internal os is dragged open, the membranes are separated from 
the lower uterine segment, and a variable amount of oozing of blood 
results. 
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The First Stagfe of Labour. — The effect of the contractions of 
the uterus is to increase the general intra-uterine pressure. At the 
same time the contraction and retraction of tlie longitudinal fibres 
drags open the internal os. Tlio dilatation of the internal os must 
cause a separation between the chorion and decidua in its im- 
mediate neighbourhood. Thus a small “bag of membranes,” the 
separated paid of the cliorion with the amnion and the amniotie 
fluid inside it, is formed, and this Irag of membranes is forced 
into the internal os by tlie increase of intra-uterine pressure. The 
liag of mondjranes makes the best dilator of tlie cervix — a fluid 
wedge which is forced farther and farther into tlie cervix, exerting 
great pressure on, but doing no harm to, the maternal tissues. 
As long as the bag of membranes remains intact neither mother 
nor foetus can suffer any injury from pressure. Normally the 
bag of membranes dilates the cervix until the os is about 3.^ inches 
across, and then ruptures, being no longer supported liy tlie mar- 
gins of the os. If the vertex is presenting, it fits the lower uterine 
segment so well that the head acts as a ball-valve, and does not 
allow too great pressure on tlie bag of membranes. During the 
first stage the foetus is moved downwards very little, if at all. The 
uterus actually becomes longer during a pain, lieing straightened 
and made to assume a form more pear-shaped than globular, by 
the contraction of its circular fibres. This has been described 
as the “form-restitution force”. When a certain amount of liquor 
amnii has left the uterus, a good-sized bag of membranes having 
been formed, a new form of jiressure comes into play, viz. the fatal 
axis-pressure, duo to the direct pressure of the utenis on the feetus. 
The extent to which this force acts in the first stage of labour is 
indirectly proportional to the amount of liquor amnii. In hydramnios 
there can lie no ftetal axi8-j)reK.sure until the membranes have ruptured. 
When there is a deficiency of liquor amnii the IVetal axis-pressure 
will come into jilay early, ffdie upper pole, normally the breech, is 
pressed on by the fundus of the uterus, while the lower pole, normally 
the liead, is pressed down on to the lower uterine segment and 
cervix. At the beginning of a pain a little more liquor amnii is 
forced into the bag of membranes ; then the head comes down as 
a ball-valve and separates the licjuor amnii which is left in the 
uterus from that which is in the bag, sometimes called the “ after- 
waters ” and “forewaters”. If the presenting part does not fit the 
lower uterine segment closely, the bag of membranes is likely to be 
pressed down in an elongated form, rather like the finger of a glove, 
and to rupture before the os is fully dilated. This occurs with any 
malpresentation and with contracted pelvis. 



PHENOMENA OF LABOUR 


279 


During the early part of the first stage the pain is usually not 
very seveiu The patient walks about the room as a rule, leaning 
on tlie nurse’s shoulders or on the bed-post, when a pain comes on, 
which is at first only every half-hour or twenty minutes. Towards 
the end of the first stage, however, the pains may be very dis- 
tressing to the patient, recurring frequently, and, as no advance 
is perceptible to her, apparently doing no good. Vomiting is not 
uncommon towards the end of the first sbige. I’lie pains of this 
stage are, until near tlic end, purcjly involuntary, tla^ patient making 
no use of her voluntary muscles as she does during the second or 
expulsive stage. 

It is sometimes impossible to draw a hanl-and-fast line l)etween 
the end of the first and the beginning of tln^ second stage. If tlie 
bag of membranes projects far down into the vagina befoi’e the os 
is fully dilated th(i patient may be conscious of the presence of a 
Foreign body, and begin to “ bear down,” using her voluntary 
muscles. 

Idle pain in the first stage is due partly to the cramp-like pain 
of uterine contraction, and partly to the stretcliing of the cervix. 

Disadvantage of Too Early Rupture of the Membranes. — If the 

membranes rupture too soon the fluid wedge is lost, dilatation 
becomes more difficult, and tbe first stage is lengthened Until th(i 
longitudinal fibres have dragged the os open sufficiently for the head 
to enter, nothing is pressed into the os to dilate it. Tlie liquor amnii 
di-ains away, and the child, being no longer protected Ity this fluid, 
becomes pressed on by the uterus to an extent that may lie dangerous, 
and more iuqiortaiit, the maternal circulation to the placenta may be 
interl'ered with by the long-continued contraction and retraction. 
The anterior li[) of tlie cervix is likely to be nipped between the hea<l 
and the symphysis pubis, and conseipiently becomes oedematous and 
thick, and causes mechanical obstruction to the atlvanco of the head. 
If this happens the anterior lip should be pressed upwards above the 
greatest diameter of the head During tlie second stage a further 
delay occurs because the head is pressed back towards the sacrum by 
the fcBtal axis-pressure. 

Disadvantages of Too Late Rupture of the Membranes. — If the 

membranes remain unruptured when the os measures 3^ inches 
across, the onset of tlie expulsive pains is retarded, the cervix not 
receiving tlie pressure of the hard head which should stimulate the 
uterus to increased activity. The amnion, which is a tough, strong 
membrane, is likely to be pushed through the choiion, which is 
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weaker and iriore easily torn. The result of this is that, while the 
amnion advances, the chorion stays in its place, and so becomes 
separated from tlie amnion and is likely to be partially retained in 
the uterus wlien the placenta and amnion come away in the third 
stage of labour. If tlie part of the amnion which forms the bag of 
membranes does not rupture before the head is born, it may tear 
higher up or may not tear at all, the head in either case being born 
with a bag of amnion covering it. Tliis condition in which the 
child is said to be born “ witli a caul,” may cause its death from 
suffocation if no attendant is present. If the amnion is so tough 
tliat it does not tear at all, the placenta may be dragged out as the 
child is born, but tliis is very unlikely after the beginning of tlie 
eighth month. If tlie placenta is not easily separated, the uterus 
may possibly be inverted — i,e, turned inside out. If the bag of 
membranes remains intact after full dilatation of the os, it should be 
ruptured by pressure with a finger-tip during a pain. 

The Second Stage, — After tlie rupture of the membranes and 
escape of some of the liijuor amnii it is not uncommon for a short 
pause to occur liefore the onset of tlie tyjfical expulsive pains, the 
uterus, as it were, collecting itself before making more vigorous 
efforts. In some multipart, liowever, tlie child may be born almost 
immediately after rupture of the membranes. 

As has been said before, there has been very little, if any, descent 
of tlie foetus during the first stage. The resistance offered by the 
cervix and lower uterine segment has now been overcome, and if the 
bony pelvis is of normal size the presenting part can lie piislied down 
on to the pelvic floor, tlie resistance of wliicli has now to lie overcome 
by the downward pressure of tlie uterine contractions, aided by tlie 
action of voluntary muscles- — -the muscles oT the abdominal wall and 
the diaphragm. 

While the pelvic flour is being stretclied the cavity of the jielvis 
is partly emptied of the organs which normally occupy it. 

The pelvic floor may be looked on as being made up of two 
triangles — one anterior and the other posterior. The anterior 
triangle has its base or fixed side at the symphysis pubis, and its 
apex at the anterior part of the cervix. The posterior triangle has 
its base at the lower part of the sacrum and the coccyx, and its 
apex at the edge of the perineum. The anterior triangle, with the 
bladder, is pulled upwards, the anterior lip of the cervix retreating 
out of reacli of the finger. If it is necessary to pass a catlieter during 
the second stage of labour, it is found that the uretlma is stretched 
so that the urine in the bladder is not reached matil the tip of the 
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catheter has arrived at a level above the top of the symphysis pubis. 
The whole of the bladder is not above the symphysis, but its lower 
part is too much compressed to be able to coritain urine. The 
posterior triangle, meanwlule, is pushed down in such a way that the 
anus is opened, and may measure as much as 1^ inches from back to 
front, a good deal of the anterior wall of the rectum being exposed. 
The posterior wall of the lower uterine segment and cervix, not being 
drawn up nearly as mu(*.h as the anterior, is stretched and thinned. 
The movement of the two pelvic triangles has been compared to the 
action ol* double swing-doors, wliich swing apart from one another, 
allowing the formation of a wide i)assage without any movement 
of tlieir bases or fixed points. 

Tlie pains of the second stage of labour are stronger and of longer 
duration tlian tliose of the first stage, and the intervals between 
them are shorter. Towards the end of the second stage each pain 
may last as long as a minute or more, witli intervals of two or tliree 
minutes, and at the end the pains may be almost (‘ontinuous. 

The pain suflered (luring the second stage is much more severe 
than that of tlie first stage. As the head passes through the pelvis 
tlie patient may complain of cramj) in the legs due to })ressure on 
the sacral nerves. The most acute pain is felt, in first labours, 
during the forcible stretching of the vulva. 

The cliaracter of tlie pains is difterent from that of the pains of 
the first stage. The patient may cry out as the pains come on, 
but she generally takes a deep breath, and then holds her breath 
and bears down” with all the force of her expiratory muscles, 
often crying out again as tlie pain passes ofi! During the lieight 
of the pain there may be exjiiratory groans or grunts. These 
ex])ii’atory or expulsive etforts are partly voluntary but largely 
reflex, due to the presence of a foreign body in the vagina. To aid 
her expulsive efibrts the patient will often place her feet against 
some fixed object, sucli as the bed-post, and pull on a towel tied to 
the same fixed point. 

During a pain the rate of the foetal lieart-beat is slowed. Unless 
tlie child is beginning to suffer from the long-continued pressure, 
either in the placental circulation or on its head, or both, tlie heart- 
beat regains its normal rapidity between tlie pains. 

Tlie presenting part is forced down with each pain on to the pelvic 
floor, distending tliis stiaicture and pressing it downwards. During 
the intervals between the pains, liowever, tlie pelvic floor pushes the 
presenting part up again, often in a series of small jerks. Retraction 
plays an important part now, the cavity of the utenis remaining a 
little smaller after each successive contraction than it was before it, so 
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that the ground gained by each contraction is not completely lost 
during the succeeding interval. In a primigravida the head will be 
seen at tlie vulva for a considerable time before it can emerge. Finally 
after being pushed down and then pushed back again many times, 
a time comes when it remains stationary at the end of a contraction, 
distending the vulval orifice. This is called the “crowning"’ of the 
head, and signifies that the pelvic floor lias been so much stretched 
that it can no longer push tlie head upwards during the intervals. 
The next pain generally ox])ols the head, which emerges in a forward 
and rlownward direction. It is important for the student to realize 
how much the head goes forward. The uterus and alxlominal 
muscles are pressing the head mainly downwards, wliile the muscles 
of tlie pelvic floor are pressing upivards and forwards. The resultant 
of these two forces is mainly forwards. The axis of the outlet of tlie 
bony pelvis is downwards and forwards, that of the soft parts below 
the bones is almost directly forwards. 

As tlie head passes through the vulva of a primigi’avida the pain 
due to the stretching of tlie vulval orifice will be very severe, and 
will probably cause the patient to cry out, and so cease from bearing 
down. This has been called tlie “ safety-valve action ” for the pro- 
tection of the perineum, because the perineum is likely to be torn 
if the patient bears down hard while the head is passing through the 
vulval orifice. 

In first labours tlie hymen is torn posteriorly, and the fourcliette 
is often, but not always, lacerated. The so-called “inevitable” 
laceration is that of the fourchette. 

The body of the cliild is generally born by the next pain, if not 
by the pain which expels the head, followed by a gush of liquor amnii, 
often mingled with blood. 

The Caput Succedaneum. — Tlie part of the head which is most 
in advance is free from pressure, while all the rest of the head is 
being pressed on. Consequently, as a result of the venous congestion, 
plasma exudes into the scalp covering the most advanced part of 
tlie head, and an (odematous swelling of the scalp is formed, called 
the caput succedaneum. 

A caput succedaneum may be formed before the rupture of the 
membranes in cases in whicli the head fits the lower uterine segment 
so tightly that the liquor amnii in the bag of membranes below the 
head is completely shut off from the rest of tliat fluid. As a rale, 
however, a caput succedaneum is not formed until after the rapture 
of the membranes. If this occurs before the os is fully dilated the 
head is pressed down into the os, and the whole of the foetus is 
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under pressure, except the part of the head whicli bulges through 
the os. 

Later a caput succedaneuin will be formed if the liead fits the 
pelvis or vulval orifice tightly, the part most in advance being still 
free from pressure, while all the rest of the foetus is under pressure. 
The caput succedaneum formed in the second stage usually occupies 
a different situation from that formed in the first stage, owing to the 
rotation of the presenting ])art, which will b(^ described later. In 
cases in which the head has been exposed to S(W(^re an<l long-continued 
pressure the caput succedancmm may contain blood-corjniscles, as 
well as plasma. 

The caput succedaneum, unlike the cephalluematoma, to bo 
described later, does not increase in size after birtli, but gradually 
disappears in tlie course of a few hours or days (Fig. 234). 

If some otlier part presents — ej]. the face or brecich- — a swelling 
will be formed over the part most in advance exactly comparable 
with the caput succedaneum. 

Moulding. — The changes in tlie shape of the head brought about 
by pressure are called moulding. The bones of the l)ase of the skull 
are incompressible, and are joined to eacli other in suclv a way that 
no movement is possible between them, but the bones of the vault 
of the skull are compressible, and the sutures allow of a certain 
amount of movement between the individual bones. The parietal 
bones and the tabular portions of tlie occijrital and frontal bones 
can be bent by pressure, and when much compressed the pariekil 
bones override the occipital and frontal bones, and the anterior 
parietal bone, being less pressed on tlian the jiosterioi-, ovemdes its 
fellow. By means of this moulding th(i diameters of the skull most 
pressed on become diminished in size to a considerable extent. 

The Third Stage. — The uterus follows down the body of the 
cliild, and after its expulsion the fundus reaches up to a point a little 
below the umbilicus. 

As a rule, there are no vigorous pains for at least ten or fifteen 
minutes after the expulsion of the child, the uteiais, which now contains 
only the placenta and membranes, remaining retracted without 
definite contractions. Sometimes, in tlie absence of artificial stimu- 
lation, tliere may be no marked contraction for an hour. During 
this time, however, the hand placed lightly on the uteras will feel 
slight rhythmical contractions, not severe enough to be noticed by 
the patient. After a time, which varies very much in different cases, 
the placenta is expelled either into the vagina or into the bed. 
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As the uterine walls become thicker and the internal surface of the 
uterus becomes smaller, the placental site shrinks with the rest of the 
internal surface until it reaches a stage when detachment must occur 
unless the placenta is abnormally adherent. In accidental haemorrhage 
(see p. 488), separation may occur in the first stage with only a mod- 
erate amount of retraction. This shrinkage causes partial detachment 
of the placenta if it is not abnormally adherent. The uterus then 
treats the placenta as a foreign body, and expels it, pushing it out 
into tlie vagina. It is common to find a mass of blood-clot on the 
maternal surface of tlie placenta, formed by oozing of blood from tlie 
part of its site from which the placenta was separated first. This 
bleeding must help to detach the rest of the placenta, but it is not 
a constant factor in its separation. If the uterus becomes flabby, 
on account of imperfect retraction, when part of tlie placenta has 
been separated, bleeding takes place from the exposed placental site. 
With the next contraction the blood that has been poured out between 
the uterine wall and placenta is squeezed flat, and more of the 
placental surface is separated from the uterine wall. The part of 
the placenta to leave the uterus first is usually a point on the foetal 
surface l)etween the edge and the insertion of the cord. As the 
placenta is expelled it drags the membranes after it, with the amnion 
now outside and the chorion inside. The separation of the mem- 
branes from the uterine wall takes place through the decidua, part of 
which comes away attached to the chorion, while the rest remains 
in the uterus. During the first stage the membranes have been 
separated from most of the lower uterine segment. After the birth 
of the cliild tlie decrease in the size of tlie cavity results in the mem- 
branes being thrown into loose folds and attached only in places. 
The expulsion of the placenta normally completes the detachment of 
the membranes from the uterine wall. Tlie amnion is a tough 
membrane, firmly attached to the root of the cord, and is certain 
to be dragged out by the placenta. The chorion is attached to the 
edge of the placenta, but its intimate contact with the amnion is 
more important from the point of view of the tliird stage of labour. 
If the chorion is still in contact with the amnion it will almost certainly 
come out whole with that membrane, but if it has been largely 
separated from the amnion after too late rupture of the membranes 
its connection with the decidua is likely to prove a stronger one than 
that witli the placenta, and the chorion, or a large part of it, may 
stay behind when the placenta and amnion are born. 

There is generally a gush of blood, not amoimting to more than a 
few ounces, just as the placenta is expelled. If the uterus does not 
retract well after the placenta is separated from its walls, haemorrhage 
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occurs ; but if it is well retracted, as usually happens, there is not 
more tlian a thin trickle of blood coming away after the hirtli of the 
placenta. The uterus is then felt as a hard, round ball about the 
size of a foetal head, the top of the uterus reaching up to about 
halfway between the pubes and umbilicus. 

The average amount of blcxxl lost in normal labour is fnjm half 
a pint to a pint ; abo\it 4 or 5 ounces before the birth of the placenta, 
and the rest with it. 

Duration of Labour. — Ijabour in pi-imipai“e lasts on an aver- 
age about fifteen to twenty houi-s. In multipaim, seven to ten hours 
can be taken as the average time. The first shige in jadmiparaj 
usually lasts about twelve to fifteen hours, the cervix tiiking much 
longer to dilate than in multipart. In the second stage the perineum 
and the orifice of the vagina ofi'er liiuch greater resistance in primi- 
paras than in multiparae. In primiparm over twenty-eight years of 
age still greater resistance may be expected from all the soft parts, 
increasing with advancing years, although some j)rimipar«B over forty 
years of age have easy labours. Very seldom, in “elderly” primi- 
parae — i.c. women of thirty-five and over — there is an adde<l difficulty, 
viz. comparative immobility of the sacro-coccygeal joint. 

In some multiparae labour may last only two or three hours. It 
is not very uncommon for the child to be born in two or three pains 
after full dilatation of the os in multipane. 

It is foolish to attempt to prophesy more than aj)proximateIy 
how long labour will last in any given case. 
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OBSTETKICAL DIAGNOSIS 

Certain toriHH used iu comioetion with the tVel.us mikI its relation 
to tlie uterus must ))e ex[)laine(l. 

l^ie. — By the “lie” of the cliild is meant the relation whieli the 
long axis of the child bears to that of tlio mother. The lie may he 
longitudinal, oblique, or transverse. 

Presentation. — The “presentation’' depends on tlie part of the 
cliild whicli occupies tlie lower segment of the uterus, lying just 
above the internal os. Wlien tlie head occupies the lower segment 
of the uterus, if it is flexed on the spine, tliere is a vertex pre- 
sentation ; if extended on tlie spine, a face presentation ; if midway 
between flexion and extension, a brow presentation. If the breecli 
occupies tlie lower part of the uterus, there is a breecli presentation. 
If a knee or a foot lies lowest, the presentation is said to be a knee 
presentation or a footling, botli of which are varieties of breeds 
presentation. If tlie child lies transversely or obliquely, there is 
generally a shoulder over the internal os, so that it is called a 
transverse presentation (or more correctly a shoulder jiresen- 
tation). 

Position. — By the term “position” is meant the relation that 
some given part of the child bears to the front or back of the mother. 
If the back is directed to the front, the child is in a dorso-anterior 
position: If the chin in a face presentation is directed towards the 
back, we speak of a mento-posterior position, and so on. 

Attitude. — The term “attitude” refers to tlie relation of the 
different parts of the cliild to one another. If the back, liead and 
limbs are flexed the child is said to be in an attitude of flexion ; 
if extended, in an attitude of extension. The usual attitude is 
one of flexion. The back is arched, witli a dorsal convexity ; the 
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head is bent towards the chest ; the tiiiglis are bent up towards the 
abdomen ; the knees are bent, so tliat the feet are near the buttocks, 
and the arms and forearms are bent and folded on the chest (Fig. 76). 

The common lie is longi- 
tudinal, and the head usually 
presents. In 96 per cent, of 
cases at full time the child 
lies longitudinally, with the 
head in the lower part of 
uterine segment, and the 
breech in the fundus. The 
reason f<jr this is found in the 
fact tliat at full time the 
foetus has to adapt itself to 
the shape of the uterus. In 
the early months of preg- 
nancy the liquor amnii is com- 
paratively more abundant, and 
the foetus can float freely ; 
but as pregnancy advances, 
and the foetus rapidly in- 
creases in size, tlie quantity 
of liquor amnii becomes com- 
paratively less. Consequently 
at full time the foetus can no The usual attitude of complete flexion The 
n i P 1 1 « 1 lie IS longitudinal. The presentation is by the 

longer float ireely, but has vertex. 

to adapt itself to the shape 

of the uterus. When the attitude is one of complete flexion, the 
full breech — i.e. the buttocks with the adjacent parts of tlie thighs 
and the feet — constitutes a mass larger than the head. 'The cavity 
of the uterus at full time is pear-shaped, with the laiger end ui)i)er- 
most; therefore the foetus fits into it l)est when the breech lies in 
the upper part of the uterus, and the head in the lower part. 

in premature labour presentations other than those of the head 
are much more common than in full-time laboim — for two reasons : 
first, because the liquor amnii is comj>aratively more abundant ; 
and, secondly, because the head is couiparatively larger in premature 
children tlian in those bom at full time. 

If the head is disproportionately large at full time, e.g. in hydro- 
ceplialus, the child is likely to present by the breech, the enlarged 
head being larger than the breech, and so occup 3 dng the fundus, 
the larger end of the uterua 
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If there is excess of liquor anmii (liydrauinios), iiial presentations 
are likely to result, the cliild being able to move about freely, and 
not having to adapt itself to the shape of the uterine cavity. 

If the pelvis is contracted and the head cannot readily enter 
the brim, a malpresentation is likely to occur. 

If the child lies obliquely towards the end of pregnancy, and 
there is not an excessive quantity of liquor amnii, the contractions 
of the uterus at the beginning of labour will tend to convert tlie lie 
into a longitudinal one. The reason for this is tliat the uteiais 
becomes more pear-shaped when it contracts, and so its walls, whicli 
could be pushed out of shape by the fretus wliile lax, press on the 
two ends of the iVetus and tend to alter its lie. 

The movements of the fcjetus also assist in making it assume 
a longitudinal lie. A shoulder or breech presentation is more 
likely to occur with a dead than with a living cliild, because of the 
absence of movements and the absence of tonicity. 

The back of the child is much more commonly directed towards 
the front tlian towards the back of the mother. This, again, is 
due to the fact that the child has to adajit itself to the shape of 
tlie uterine cavity. This must, during relaxation, be much less 
concave behind tlian in front, because of tlie convexity forwards 
of the lumbar part of the spine on which it lies. The concavity 
of the fcntal body fits the convexity of the matei'iial spine when 
tlie back of the fcetus is directed forwards. 

If tlie back of the foetus is directed towards the back of the 
mother, the two convexities are in contact, and the foetus cannot 
fit tlie shape of the uterine cavity unless its back is less flexed than 
it is normally. 

In angular curvature of tlie spine, if the angle is situated low 
down in the dorsal region, the curve of the lumbar spine is altered, 
so that tlie maternal spine presents a surface which is concave for- 
wards. In this case the foetus is likely to lie witli its back in the 
hollow of tlie maternal spine. 

In cases in which the mother's abdominal wall is weak (pendulous 
belly), the uterus sags forward, and is not held up against the spine. 
In these cases malpresentations are common, because the shape of 
the uterus is much less definite when it is insufficiently supported 
by the abdominal wall. 

The pregnant uterus has usually a slight right lateral obliquity, 
it leans towards the right side. There is usually also some 
rotation to the right, the anterior surface looking slightly to the 
right, the right side looking slightly backwards, the posterior 
surface looking slightly to the left, and the left side looking slightly 
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forwards. The transverse diameter of the uterine cavity is thus 
in what may be looked on as the right oblique diameter of the 
mother’s abdomen. The antero-posterior diameter of the child 
occupies this, the greatest, diameter of the uterus wlien tlie back 
lies in front and to the left. 

Abdominal Examination — Abdominal examination is most im- 
portant, and should always precede vaginal examination. 

By abdominal examination it is possible to ascertain : — 

1. Tlie lie and presentation. 

2. Wliether the presenting part lias entered the pelvis or not, 
and so to form an idea as to the relative sizes of the presenting part 
and the brim of the pelvis. 

3. The presence of abnormal conditions, sucli as excess of liquor 
amnii, twin pregnancy and abdominal tumours. 

4. Whether the child is alive or not. 

5. Some idea as to the size of the child. 

When a patient is seen early in labour, or before labour has begun, 
it may be impossible to diagnose the presenting part by vaginal 
examination. In some cases one can say that the presenting part 
is almost certainly not the vertex, but cannot distinguish whether 
it is the face, the breech, or tlie shoulder. By abdominal examination 
at this stage sucli a diagnosis is almost always possible, unless the 
amount of fat in the patient’s abdominal wall or the amount of liquor 
amnii is excessive. 

The patient should lie on her back, with her head on a pillow, 
her abdomen uncovered, and her knees slightly drawn up. 

The fingers of both hands must be used, and laid nearly flat 
on the abdomen. If tlie abdominal wall is thin, it may be extremely 
easy to make out exactly how tlie various parts of the cliild are 
arranged. In cases in which there is a great deal of fat in the ab- 
dominal wall, or when the patient keeps her abdominal muscles rigid, 
more will be made out by “dipping” with the fingers than by pal- 
pation. The hands must be warm, and the patient, if nervous, 
must be engaged in conversation and put at her ease. 

It is best to examine the abdomen systematically, in the fol- 
lowing manner : — 

1. Ascertain the outline of the uterus : then palpate the fundus 
with both hands. If the breech occupies the fundus a large body 
will be felt rather irregular in outline, not so round or hard as the 
head. When the fingers are moved downwards on to the back, 
they will not feel anything corresjxinding to the prominences of the 
shoulders between the breech and the trunk. A knee or a foot 

u 
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or both, can generally be felt at a short distance from the breech, 
at a slightly lower level. 

If the head occupies the fundus, a harder, rounder, smoother 
and more movable mass than the breech will be felt. The anterior 
shoulder will probably be felt, and the head can be moved inde- 
pendently of the body. As a rule, no small part of the foetus 
can be felt near the head. The fundus of the uterus is usually 


Fig. 77 . — Abdominal Palpation. 

The breech is found to occupy the fundus. 

narrower wlien it contains the head than when it contains the 
breech (Fig. 77). 

2. Next palpate the sides of the abdomen to feel in which of them 
the back lies. If the back of the foetus is directed more to the 
front than behind, a broad, smooth resisting sm-face will be felt 
on one side of the abdomen, and on the other side small knobs or 
lumps — the limbs. If these small parts are felt all over the front 
of the abdomen, the back must bo directed to one side and 
backwards, and deeper palpation in the flank may be necessary 
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to ascertain on which side it lies. During this part of the 
examination some idea can be gained of the amount of liquor 
amnii that is present (F’ig. 78). 

3. Next grasp the lower part of the abdomen, just above the 
pubes, with the fingers and thumb of one hand with the heel of 
the hand directed downwards. In longitudinal lies either the head 
or the breech will now be grasped by the hand. If the head is 
above the brim, try to make out its (lifferent parts. If the fingers 



Fig. 78 . — Abdominal Palpation. 

On the left side the back is felt as a broad smooth resisting surface ; on the right 
side the limbs are felt as small movable parts. 

glide off the back on to a smooth part of the head without encoimter- 
ing any prominence, you know that the head is flexed, and that you 
are feeling the occiput. In such a case you may feel the forehead as 
a prominence on the opposite side of the brim to the occiput. If the 
head is extended, a deep groove will be felt between the back and 
the occiput. If the breech occupies the lower part of the uterus, it 
will be felt as a softer and much less definitely rounded mass than 
the head. The lower part of the uterus is broader when it contains 
the breech than when it contains the head. 

If the presenting part is above the brim, it should be pressed 



292 


NOKMAL LABOUE 


down with both hands to ascertain whether it can be made to enter 
the brim. 

4. In primigi’avidas the presenting part is usually engaged in the 
brim before labour begins, sometimes as early as the 28th week. In 
such cases the attendant Jimst stand facing the patient’s feet, and 
press with the tips of his fingers deeply at the sides of the pelvis. 
A good plan is to place the tips of the fingers on the sides of the 



Fig. 79 , — ABDOMiNAii Palpation. 


The head, which is well flexed, has not sunk deeply into the brim of the pelvis, 
and can be palpated with one hand. The anterior part of the head is much more 
prominent than the posterior part. 

brim first, and then press them towards the middle line. The pre- 
senting part will be felt between the hands. If the head is presenting, 
one side of it will feel more prominent than the other — the fore part 
if the head is flexed, the occiput if the head is extended (Fig. 80). 

If the foetus is lying transveraely, or, rather, obliquely, the head 
will probably be felt in one iliac fossa, and the breech a goo<3 deal 
higher \ip on the other side (Fig. 81). 

The presence of twins may be diagnosed by the finding of two 
heads and backs. 
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Fia. 80. 

The head, which is well flexed, has sunk into the brim of the pelvis too deeply for 
palpation as in Fig. 80; both hands must be used, the tips of the fingers being pressed 
in deeply at the sides of the pelvis. 



Fig. 81. — Abdominal Palpation. 


The foetus is lying obliquely. The head can be felt in the left iliac fossa, and the 
breech at a higher level on the right side. In most cases of oblique lie the breech is 
nearer the middle line than in this figure. 
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Auscultation. — The foetal heart must next be listened for. It 
is heard best by listening over the back of the foetus in vertex and 
breech presentations, and over the chest in face presentations. It 
may be heard over a large area in some cases, but the point of 
maximum intensity is usually as indicated below. If the back is 
felt in front and to one side in a vertex presentation, the heart will 
be best heard an inch or two to that side of the middle line. Take 
the mid-point of Poupart’s ligament, and imagine a hne drawn 
from this point to the umbilicus. The middle of this line is the 
best place at which to listen. 



Fig. 82 . — Auscultation op the Fcetal Heart. 

The crosses indicate the points whore the fcetal heart-sounds are heard best in 
dorso-anterior positions with vertex and breech presentations respectively. 

In occipito-posterior positions — i.e. when the back is directed 
to one side and backwards — the heart is best heard farther from 
the middle line, often quite in the flank. 

In breech presentations the heart will be heard at a point higher 
up than in vertex presentations — at the level of, or a little above, 
the umbilicus. The reason for this is that the breech does not 
engage in the brim so early in labour as does the vertex ; it sits on 
the brim rather than in it. 

When the back is extended, in face presentation, the fcetal heart 
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is best heard on the side in which the limbs are felt — i. e. by lis- 
tening over the chest, not over the back (Fig. 82). 

Vaginal Examination. — Before vaginal examination an inspection 
should be made to determine the presence or absence of any vulval 
lesions, such as vulval warts, venereal ulcers, varicose veins, or ab- 
normal discharges. Vaginal examination should be as systematic as 
abdominal examination. The points to be observed are ; — 

1. The condition of the vaginal walls. 

2. The state of the rectum and bladder — whether empty or full. 

3. The condition of the cervix, and the extent of its dilatation. 

4. The state of the mejnbranes — wliether intact or ruptured. 

5. To (confirm the identity of the presenting part as determined 
by abdominal examination, its position, its mobility, and the depth 
to which it has descended. 

6. The size of the diagonal conjugate diameter, if tlie pre- 
senting part has not descended too deeply. 

7. Whetlicr the umbilical cord or a liitib is ])rcsentiiig or prolapsed. 

8. The presence or absence of pelvic tumours. 

After the hands and external genitals liave heeu made aseptic, 
the first finger or first and second fingers of either liand, most 
commonly the right, are inserted into the vagina, 'fhe patient lies 
on her left side, with her left hand on the small of her back, and 
her right arm lying loosely on the bed. 

Before the finger is inserted the right labium is raised by the 
other hand, so that the examining finger touches nothing until it 
is inside the vagina. The condition of the vaginal walls is noticed — 
whether moist and well lubricated by secretion, as in normal labours, 
or dry, as in cerbiin abnormal conditions. If the rectum is full 
of faeces, the posterior vaginal wall will he felt to be bulged forward 
by a mass which can be dented by pressure with the finger-tip. 
The cervix is then examined The external os may Ix) hx) small to 
admit the tip of the finger, or the finger may enter a thick-walled 
canal about 1 inch long, closed at the internal os. The internal os may 
admit the finger although the cervical canal is still present. Later 
the canal becomes shortened until only the external os is left, the 
canal having been entirely “taken up”. If the internal os admits 
the finger the membranes may be felt either stretehed across the 
internal os or bulging into it, and the presenting part may be felt 
through them. If the membranes have ruptured, the presenting part 
will be felt easily in most cases ; but if it has not yet entered the 
brim, it will be felt liigh up, or not felt at all if the examining fingers 
are short. 
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If the presenting part is felt, the fingers must confirm the diag- 
nosis made on abdominal examination, whether vertex, breech, face 
limb, or shoulder. 

If the vertex is presenting, the fingers shoxxld be carried up 
behind the symphysis pubis, and then swept backwards in the middle 
line over the head. In doing this they will meet with the sagittal 
suture, which must be followed until a fontanelle is reached. If 
three sutures meet at this spot, it is tlio posterior fontanelle; if 
four, the anterior. The fingers then trace the sagittal suture to its 
other extremity, and feel and recognize the other fontanelle. If 
overlapping of bones is felt at a fontanelle it is usually the posterior. 

If the presenting part cannot be felt from below by fingers of 
ordinary length, the reason may be that the presenting part is 
unusually high up, or that the labia are unusually large from the 
presence of oedema or of a large quantity of fat. The former con- 
dition may be caused by a malpresentation, a contracted pelvis, 
placenta prmvia, or the presence of a tumour in the pelvis. Li any 
case, if abdominal examination has not revealed the charactei- of 
the presentation, an anaesthetic must be given, the whole hand 
passed into the vagina, and the pelvis thonjughly explored. 

An attempt should always be made to measure the diagonal 
conjugate diameter, if the presenting part has not descended too 
deeply. Two fingers must be used, as the middle finger can reach 
nearly an inch farther than the forefinger. If the tip of the middle 
finger can feel the prcmiontory of the sacrum, the base of the fore- 
finger is pressed against the lower border of the symphysis pubis, 
and the point of contact marked by a finger of the other hand 
Then, when the fingers are withdrawn, the length of the diagonal 
conjugate diameter can be ascertained by taking the measurement 
between the mark on the base of the forefinger and the tip of the 
middle finger. If tlie diagonal conjxigate diameter can be measured 
with one finger of normal length the pelvis must be contracted. 
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HEAD PRESENTATIONS 

There are three varieties of ceplialic or head presentations : — 

1. Vertex presentations, wlien tlie head is flexed on tlie 
trunk 

2. Face presentations, wlien the liead is extended on tlie 
trunk 

3. Brow jiresentatioiis, when the attitude of the head is iinMway 
between flexion and extension. 


VERTEX PRESENTATIONS 

Vertex presentations, which occur in about 96 i)er cent, of all 
cases of labour, for tlie reasons which were explained on p. 281, 
are divided into four, according to the position of the back of tlie 
fetus or of the occiput. 

The four positions are : — 

1. The left occipitoanterior, L.O.A. The occiput is directed to 
the left and in front. 

2. The right occijii to- anterior, R.O.A. The occiput is directed 
to the right and in front. 

3. The right occipito- posterior, R.O.P. Tlie occiput is directed 
to the right and behind. 

4. The left occipito-posterior, L.O.P. The occiput is directed to 
the left and behind. 

Diagnosis of the First Position, L.O.A. 

Abdominal Examination. — The breech occupies tlie fundus of 
the uterus, the back is felt to the left and in front, the limbs are 
felt on the right side, and the head is felt in the pelvis, or, in inulti- 
parse with relaxed abdomjnal walls, at the brim, with its most 
prominent part on the right. The fetal heart is heard best below 
and to the left of the umbilicus (Fig. 83a). 

(297) 
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Vaginal Examination. — The sagittal suture is found to be lying 
in the right oblique diameter of the pelvis, with the posterior fon- 



Fig. 83 a. — First Position op the Vertex, L.O.A. 


tanelle in front and to the left, while the anterior fontanelle is felt 
higher up behind and to the right (Fig. 83 b). 

Diagnosis of the Second Position, R.O.A. 

For the diagnosis of the second position of the vertex the above 
paragraphs should be read with the word “right” substituted for 
left, and vice versa ; the back is felt to the right with the limbs to 
the left, and so on (Figs. 84a and b). 

Diagnosis of the Third Position, RO.P. 

Abdominal Examination. — The breech occupies the fundus ; the 
limbs are felt over the front of the uterus ; the back is found 
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behind and to the right, and 
is felt less easily than in 
the dorso- anterior positions. 
The head is felt at the brim 
of the pelvis, usually higher 
up than in anterior posi- 
tions, with its most promi- 
nent part to the left. The 
foetal heart is heard best 


below and to the right of 
the umbilicus (Fig. 85a). 

Vaginal Examination. — 

The sagittal suture is found 
to be lying in the right ob- 
lique diameter of the pelvis, 
with the posterior fontanelle 
behind and to the right, the 


.—Second Position of the Vebtex, 
R.O.A. 

anterior fontanelle in front 
and to the left (Fig. 85b). 

Diagnosis of the Fouuth 
]\) siTroN, L.O.P. 

The two preceding para- 
gniplis should be read with 
substitution of the word 
“ light ” for “ left ” and 
vice versa (Figs. 86a and li). 


Fig. 86a.— Third Position of the Vertex, R.O.P. 


Relative Frequency.— 

'I'he first position of the 
vertex, LO.A., is the most 
common, occuning in about 
60 per cent, of all cases of 
labour. 
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The third position is more common than the second, and the 
fourth position is the least common. 


MECHANISM OF LABOUR 

By the term mechanism is meant the series of changes in 
position and attitude which the presenting part has to make in its 

The mechanism 


passage through the pelvis and the pelvic floor 


Fig. 8Ca. — Fourth Position of the Vertex, L.O.P, 


of labour should be studied with the pelvis and the dummy 
foetus, as well as by cai'eful obsei-vation during labour. 

The head is a more or less oval body which fits fairly tightly 
into the canal through which it is pushed. I’lie longest diameter 
of the pelvis is transverse at the inlet, oblique in the cavity, and 
antero-posterior at the outlet. At the outlet the pelvic floor offers 
resistance to the head on both sides and behind, while it leaves 
a free space in front. Consequently the head, which enters the 
pelvis in an oblique diameter, or between the ti’ansverse and ono 



2. B.O.A. 


1. L.O.A. 


i. L.O.P. 


3 BOP. 


Fifl. 86 b. 

s seen from below, m& M tejt by the exMnWBg 

in vaginal examination. 
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of the oblique diameters, does not maintain the same position 
throughout its passage, but undergoes some rotation and also some 
change in its attitude. If tlie liead and the pelvis are both of normal 
size, the soft parts have more to do with the mechanism of labour 
than have the jMdvic bones. 
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First Vertex, L.O.A. 

While the head is descending it makes four movements : — 

F lexion, Internal rotation, 

Extension, External rotation. 

Flexion. — The head is flexed before lalxmr begins, as part of 
the general attitude of flexion which occurs under normal conditions. 
If tliis flexion of the head is not com})lete before the forces of labour 
come into play it becomes complete — i.c. the head l)econ)es flexed 
until the chin meets the chest— as the head is pressed down on to 
the lower uterine segment and cervix. The reasons for this com- 
plete flexion, by means of wliich the occiput descends more than 
the forehead, are — 

1. The shape of the head 2. The liead lever. 

The Shape of the Head. — {a) The occiput and forehead are pressed 
against the sides of the canal. Tlie slope at the posterior end of the 
head is much steeper than is tliat at the anterior end, consequently 
the occiput can descend more easily, with less friction, than can 
the forehead. 

(h) A.ny ovoid body l)eing pushed through a tube will tcmd h) 
adapt its long diameter to the long axis of the tube. When the 
head is completely flexed its longest diameter, tlje vcrtico-mental, 
is lying in the long axis of the canal, while the shortest longitudinal 
diameter, the suboccipito-bregmatic, measuring 3;^ inches, is lying 
across the canal. 

The Head Lever . — When tlie breech is pressed on by tlie fundus 
of the uterus, the fcetus being subjected to foetal-axis pressure, 
the head lever comes into play. Tlie occipito-spinal joint is nearer 
to the occiput than to the forehead, so tlie head can lie looked on 
as being a lever with a short posterior arm and a long anterior arm. 
As the fcetus is pressed downwards the long anterior arm meets 
witli more resistance, and so is more retarded tlian the short pos- 
terior arm — i.e. the forehead does not descend so deeply as does 
the occiput. The importance of the head lever has been exaggerated. 
There is more room in the front of the pelvis than at the back, 
therefore whatever part of the head is in front will descend more 
readily. If the occiput is in front flexion is thus favoured, as the 
greater resistance is jx)sterior. 

When the head is engaged in the brim, the sagittal suture is 
found to be lying in the right oblique diameter of tlie pelvis. The 
effect of complete flexion is to bring the posterior fontanelle, which 
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lies in front and to the left, to a lower level than that of the anterior 
fontanelle, which lies to the right and behind. 

Internal Rotation. — As the head is pressed further downwards 
the occiput, being lower than the forehead, liret ineeis the resistance 
of the pelvic floor, which can be looked on as a sloping gutter between 
the two levatores ani leading to a free space in front under the sym- 
physis pubis (Fig. 58b). As the occiput is pushed down, it rotates away 
from the resistance of the pelvic flfKjr, moving forwards through one- 
eighth of a circle, along the left side of the pelvis, towards the free 



The anterior fontanelle is seen to point towards the right and behind at first, and 
directly backwards later when internal rotation has taken place. In the figure exten- 
sion has begun and the chin has left the chest. 

space under the pubic arch. It is doubtful whether the shape of 
the pelvis has any influence on the mechanism of labour when both 
pelvis and head are of normal size. It will be seen, however, that 
the “rifling” of the pelvis, tliat is, the fact that the greatest dia- 
meter is transverse at the brim and antero-posterior at the outlet, 
if it has any eflect on the meclianism, will tend to produce the same 
rotation as that brought about by the soft parts. The head thus 
comes to lie with the sagittal sutime in the antero-posterior diameter 
of the pelvis, the occiput and posterior fontanelle in front below the 
pubic arch, the forehead and anterior fontanelle behind in the hollow 
of the sacrum, the nape of the neck being against the back of the 
svrnnhvsis nubis. the chin still in contact with the chest fFicf. 87 V 




Extension. — The head is now acted on by two forces. The 
uterus and abdominal muscles are pressing it downwards, while 
the muscles of the pelvic floor are pressing it upwards and forwarda 


Fig. 88. — Extension op the Head. 

The occiput is seen to move forwards and upwards over the symphysis as the 
head emerges, the face and chin escaping from under the perineum. 
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T’lG. 89. — THE FIRST MOVEMENT OP EXTERNAL KOTATION. 

The -head is seen to have rotated so that the face looks to the right instead of 
backwards as it did at the moment that the head was born. 


X 
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The resultant of these forces acts in a forward direction — the down- 
ward and upward pressures counterbalance one another, and the 
head has to go forwards. It cannot go forward as a whole because 
the nape of the neck is fixed against the symphysis pubis. The 
only way in which the head can go forwards, as it must to follow 
the cirrve of the birth-canal, is by a movement of extension, the 
chin leaving the chest, and the occiput escaping under the pubic 
arch. The occiput is free already, and the vertex stretches the 
vaginal outlet until the head can emerge, the vertex, forehead, 
face, and chin successively gliding forward from under the perineum 
(Fig. 88). 

External Rotation. — There are now two movements ; 1. Res- 
titution or untwisting ; 2. External rotation. 

Restitution . — As the head descends with its suboccipito-frontal 
diameter in the right oblique diameter of the pelvis the shoulders 
enter the pelvis in the left oblique diameter. When internal rotation 
of the head takes place the head is twisted a little on the shoulders. 
As soon as it is completely born it resumes its natural position 
with regard to the shoulders, timning with the occiput towards the 
mother’s left thigh. This movement, which is performed as soon 
as the head is free, sometimes almost with a jerk, is called resti- 
tution, because by it the neck becomes untwisted and tbc head is 
restored to its natural relation to the shoulders. 

Second Movement : External Rotation . — As tlie shoulders descend 
the right and anterior, being the lower, meets the resistance of the 
pelvic floor before tlie left, and so rotates to the free space in front, 
as did the occiput. The shoulders now occupy the autero-posterior 
diameter of the pelvis. As they rotate the head rotates with them, 
the occiput making a further movement towards the mother’s left 
tliigh. This brings the liead into the position which it occupied 
at the begiiming of labour, tbe face to the riglit and tlie occiput 
to the left (Fig. 89). 

It will be noticed that the internal and external rotations are 
in opposite directions, the back of the head occupying the same 
position to the left at the end of the second stage of labour as it 
occupied at the beginning. 

The shoulders then emerge, the right one escaping under the 
pubic arch, while the left slides over the perineum, followed by the 
rest of the body, which is usually born with no difficulty, being 
smaller than either the head or shoulders. The arms are usually 
folded on the chest, with the hands near the chin. 
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Second Vertex, R.O.A. 

The occiput lies to the right and in front. In its interaal rota- 
tion it travels along the anterior part of the right side of the pelvis 
to reach the middle line. Extension takes place as above. The 
shoulders enter in the right oblique diameter of the pelvis. When 
the head is free the occiput turns towards the mother’s right thigh. 
The left shoulder rotates to the front, and the head makes a further 
rotation with the occiput towards the mother’s right thigh. 

Third and Fourth Ver'I’ex, R.().P. and L.O.P. 

The mechanism in the occipih>-[X),sterior pos.tions depends on 
whether 

1. The head is well flexed ; or 

2. The head is incompletely flexed. 

The Head is well flexed. 

Mechanism . — If the head is well flexed tlie occiput is in advance 
when the head meets the resistance of the pelvic floor. To escape 
from this resistance the occiput makes a long rotation, tlirough three- 
eighths of a circle, to reach the free space under the pubic arch. 

In the third position the occiput lies behind and k) the right. 
It iDtates along the right side of the pelvis to reach the front, the 
shoulders rotating with it from the left oblique diameter of the 
pelvis into the right obli(jue. When tlic liead is born the first 
movement of external rotation carries the occiput towards the 
mother’s right thigh. The left shoulder is the anterior and so ro- 
tates to the front, the occiput making a further movement towards 
the mother’s right thigh. 

Thus the mechanism in the third [)osition is seen to be tbe same 
as in the second, after the head has made its long I’otation. The 
occiput comes to oecu[)y a position towards the right after emerg- 
ing, just as it did when entering the pelvis. 

In the fourth position the occiput makes a long rotation along 
the left side of the pelvis. The occiput rotates towards the mother’s 
left thigh as soon as the head is bom, the light shoulder comes to 
the front, the final stages being just the same as when the head 
lies in the first position. 

When asked why some cases of occipito-posterior positions cause 
difficulty, many students reply that the reason is that the occiput has 
to make a long rotation and that therefore labour is prolonged. This 
is not correct. If the liead is fully flexed, as it must be for the long 
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rotation to occur, there is no delay in the labour and no difficulty. 
The cause of difficulty is that in some cases flexion is incomplete, 
and therefore the normal long rotation does not occur. 

The Head is incompletely flexed. — In some cases flexion is 
incomplete when the head lies in the third or fourth position. There 
are two reasons for this incomplete flexion : — 

(a) When the back of the foetus lies against the front of the 
uterus, with the spine flexed, the concavity of the foetal body fits 
the convexity of the maternal spine. The tighter the abdominal 
muscles of the mother the more complete will flexion he. When, 
however, the back of the fVotus lies against tlie maternal spine 
the two convexities are in contact with one another. The foetiil 
spine has then a tendency to become less completely flexed, so as 
to fit the maternal convexity better. This causes slight extension 
of the head. The tighter the mother’s abdominal muscles are the 
more likely it is that this slight extension of the head will occur. 
Consequently incomplete flexion of the head in occipito-posterior 
positions is most common in primipane. 

(h) Herman has pointed out tliat when the occiput lies to the 
front, with the sagittal suture in one of the oblique diameters 
of tlie pelvis, the biparietal diameter, the largest transverse diameter 
of the head, lies in the other oblique diameter. When, however, 
the (x;cip\it occupies the posterior part of one of the oblique di- 
ameters the biparietal diameter does not lie in the other oblique, 
but in a smaller diameter, which is encroached on by the promon- 
tory of the sacrum. When the head is pressed down into the pelvis 
in this position, the biparietal diameter is hindered frx)m descending 
if the pelvis is small or the head large, and so the forepart of the head 
descends more easily than the occiput, and the head enters the pelvis 
incompletely flexed. Wliile the head is above the brim extension may 
go on until a face presentation is produced, but if the head enters the 
pelvis incompletely flexed further extension is impossible, as this 
would cause a still larger diameter to engage in the pelvis, and the 
pressure of the pelvic bones would not allow this to occur. 

If flexion is incomplete the occipito-frontal diameter of the head, 
which measures 4| inches, has to pass tlmough the pelvis, instead 
of the suboccipito-frontal, which measures 4 inches, or the sub- 
occipito-bregmatic, which measures 3| inches. It is this and the 
fact that sometimes neither the occiput nor the forehead is suffi- 
ciently in advance to influence rotation that explain why some cases 
of occipito-posterior positions cause difficult and prolonged labour, 
(see Fig. C4 b). 
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Mechanism in Occipito-posterior Positions with Incomplete 
Flexion. — When the head is pressed down on to the pelvic floor the 
occiput is not the lowest part of the head, not having descended as 
much as it would have done if tliere were complete flexion. 

The forehead is now as low as the occiput, and being at the 
anterior end of the oblique diameter of the pelvis, meets the resist- 
ance of the pelvic floor before the occiput. The forehead, there- 
fore, goes to the front, to the free space under the })ubic arch, itj- 
tating through one-eightli of a circle, while the occiput makes a 
short rotation backwards into the hollow of the sacrum. It is 
important for the stiident to understand why the occiput rotates 
into the hollow of the sacrum. The occiput goes to the back simply 
because the forehead goes to the front, the forehead being the im- 
portant factor in the internal rotation because it is lower than the 
occiput, and therefore meets the resistance of the pelvic floor fii-st. 
The root of the nose is now fixed against the back of tlic sympbysis 
pubis. If the head is not hx) large it will be born in the following 
way : The root of the nose becomes the fixed j)oint, instead of the 
nape of the neck as in normal cases, round which the head revolves. 
The head is puslied forward by the pelvic fl(X)r, and is bom by a 
movement of fl.cxion, the vertex ereerging first, followed by the (x;- 
ciput. As soon as the occiput has escaped from under the perineiim 
the head extends, the forehead, face, and chin emerging from under 
the pubic arch. The vulval orifice is stretched by the occipito- 
frontal instead of by the subcx;cipito-frontal diameter, and so a 
severe rupture of the perineum is likely to result (see pp. 472 to 477). 

In some cases the position of the head I'einains oblicpie, neither 
the occiput nor the forehead being sufficiently in ailvancc to in- 
fluence rotation. In such cases no advance will hike place, i.e. 
the head will not descend further, until some assistanc(! is given. 
Even if rotation of the forelicad to the front and of the (xicij)ut to 
the back, as described above, take place, if tlie head is large and 
hard so that sufficient moulding does not occur, or if the pelvis is 
smaller than normal, the head may not be lx)rn by the natural 
forces (see p. 325). 
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MANAGEMENT OF LABOUR 

The first rule in the management of labour is that the accoucheur 
should go as soon as he is sent for. His presence may be unneces- 
sary for some hours, but it is not safe to count on this. If he goes 
at once he may find, e.g. a mal presentation, presentation or prolapse 
of cord, a pre-eclamptic stage, or, if he is seeing the patient for 
the first time, a contracted pelvis, and the scxaier these conditions 
are diagnosed the more successfully and the more easily can they 
be dealt witli. When the patient can afford it, the nurse arranges 
for the supply of antiseptics, sterilized overalls, accouchement 
sheet, swabs and cotton-wool, catheter, thermometer, nail-brush, 
douche-apparatus, enema-syringe, mackintosh sheets, and steril- 
ized ligatures for the cord. In p(X)rer class practice the accoucheur 
must take most or all of these with him, besides his rubber gloves, 
midwifery forceps, needles, needle holder, scissors, catgut and silk- 
worm gut sutures, and hypodermic syringe. The drugs that are 
most likely to be wanted are some j)reparation of opium, chloral 
hydrate, pituitary extract, and ergot. 

The Arrangement of the Bed. — A single bed is more conve- 
nient for the labour and for the lying-in than is a double bed. 
Two mackintosh sheets should l)c provided. One is placed on the 
mattress, with a blanket over it. The other is arranged on the 
right side of the bed, on top of the sheet, lianging over the edge 
so that it can drain into a foot-bath or slop-pail. If the bed sags 
in the middle a ‘‘fracture-board,” or leaf of a table, should, if pos- 
sible, be placed under the mattress, otherwise blood and liquor amnii 
will tend to gravitate into the middle of the bed and make an un- 
necessary mess. If the patient can afford it, a large clean pad of 
absorbent wool should be placed on the upper mackintosh and 
changed as often as is necessary. 

The Patient’s Dress. — ^The best costume consists of nightgown, 
petticoat, and dressing-gown. During the second and third stages 

( 310 ) 
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the night-gown is pinned up towards the armpits and so kept clean 
and out of the way. The vulva, thighs and buttocks should be 
covered with sterile towels. 

By abdominal palpation and auscultation the presentation and 
position are diagnosed, and also whether the presenting part lias 
entered the brim of the pelvis or is still above it. If the presenting 
part lias not yet entered the brim, an attempt must be made to 
find out whether or not it can Iki made to enter. If tbe attendant 
has not time to sbiy witli the patient in<lefinitely lie makes a vaginal 
examination to investigate tlie size of the os, and then decides from 
the degree of dilatation, the strength and frequency of pains, and 
the fact tliat the bag of membranes is still unruptured or not, 
whether lie must stay or can safely leave tlie patient for a time. 

Only experience, and judgment of eacli case on its merits, will 
teach the student when he can safely leave for a time. If the os 
is not more than halfway dilated in a primipara and there are no 
unusual features about the (ase, he can go away for a time ; but 
it is not safe to leave a multipara at this stage. It is far better 
for the patient’s sah^ty and for the doctor's reputation that he should 
stay for some liours unnecessarily than that he should be away when 
tlie cliild is born. If the patient is nervous, especially in a first 
labour, tlie doctor should not stay in her rcxim all the time, but 
remain near at hand. 

Management of the Premonitory Stage. — An enema of soaii and 
water should lie given, and if the patient's bowels have not been 
properly opened, a dose of an ounce of castor oil. Hie patient 
may have a warm liatli, after which the external genihils and sur- 
rounding skin are thoroughly cleansed. 

Management of the First Stage. — If everything is found to bo 
normal the patient should be told that all is going well. She is 
usually much relieved when she hears that everything is “ straight- 
forward ". It is unwise to allow oneself to be pressed into making any 
but very vague prophecies as to the probable duration of the labour. 

If the vertex is presenting, with the occiput to the front, there 
is no need for the patient to stay in bed, and a distinct advantage 
in her walking about, resting on a chair or sofa when necessary. 
The weight of the liquor amnii and hetus helps in tlie dilatation 
of the cervix, and the pressure on the lower uterine segment and 
cervix stimulates the uterus to contract. During the first stage 
the patient is not usually conscious of any progress, and is more 



312 


NORMAL LABOUR 



likely to be discouraged, nervous, fractious, and clamorous for assist- 
ance or relief if she is kept lying down than if she is allowed to walk 
about. If, on the other hand, the vertex lies in the third or fourth 
position, or there is any malpresentation, the patient must be kept 
in bed during the first stage to diminish the likelihood of early 
rupture of the membranes. 

The pain during the first stage of labour is usually not very 
severe, though in jirimigravidje it may cause a good deal of distress 
and sometimes vomiting, wlien the cervix is beginning to dilate. 
There is no object in telling a woman to hear down during this stage 


Fig. 90 . — Full Bladder during Labour. 

The ridge felt as the hand passes down the abdomen from above is a frequent 
cause of mistakes in diagnosis. 

as is often done by nurses. No good can he done by bearing down 
before the dilatation of the os is complete or nearly complete, and 
the patient’s strength and pluck are exhausted by such fruitless 
efforts. Many women expeiience a feeling of relief and comfort 
when the lower part of the back is pressed on or rubbed during 
a pain. 

There is usually a frequent desire to pass water during this 
stage. If the bladder becomes full and the patient cannot empty 
it, a soft catheter must be passed, as a full bladder has an inhibiting 
effect on the uterine contractions. If the rectum is not empty 
an enema should he given. 
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The patient should be encouraged to take light food during the 
first stage, and to rest if she becomes tired and inclined to 
sleep. The vulval region having been tliorouglily washed with soap 
and water by the nurse after the enema has acted, frequent swabbing 
with an antiseptic lotion during the second stage is advisable. 


Management of the Second Stage, — During the second stage 
the patient must stay in l»ed. Until tlio head is distending the 
vaginal oivitice, it is good ])ractice to let lier rest her feet against 
Uk) bedpost and pull on a towel fastened to some ti.xed point. She 
should be encouraged to hold her breath and to bear down during 
the pains. 

If the patient is not seen until the second stage has begun the 
lower abdomen should l)e palpated carefully, and if the bladder is 
found to be distended a catheter should be passed. If the head 
is tilling up the pelvis, the bladder will be found to be lifted up so 
much that the catlieter has to l>e passed a good deal further than 
usual before the flow of urine begins. It may be necessary to put 
a gloved finger into the vagina to guide the tip of tlie catlieter. 
A celluloid or rubber catheter should )>e used, never a glass one. 


Care of the Perineum. — In all cases of labour, especially in 
primipar^e, care should be taken that no unnecessary laceration 
of the vulva occurs. If the pains are strong and matters are left 
entirely to nature, a good deal of laceration of the perineum may be 
caused during the liirth of the hea<l. A tear of the fourcliette in 
a primigravidje is sometimes called an “inevitable laceration,” but 
even this is not alisolutely inevitable. A tear of thv. perineum 
begins, as a rule, in the posterior vaginal wall, and it is difficult to 
believe that application of greasy substances or of fomentations U) 
the skin of tlie perineum, or “support” to the i>erineum given ))y 
the hand of the accouclieur can liave any g(X)d effect in preventing 
a tear. 

The management of the actual delivery of the head may be 
summed up under the following headings : — 

1. Do not let the head be born too quickly. 

2. Keep the head flexed until the occiput has escaped iinder the 
pubic arch. 

3. If possible, do not let the head be born at the height of a 
paia 

As soon as the liead begins to appear at tlie vulva the patient’s 
feet should be removed from the bedpost, if she has been pressing 
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them against it in her expulsive pains, and if she has been pulling 
on a towel this must be taken away. She should be told not to hold 
her breath, but to cry out if she wishes to do so. If the pains are 
violent, the patient rather immanageable, and there seems to be 
a danger of rupture of the perineum, it is good practice to ad- 
minister a little chloroform during the end of the second stage. The 
accoucheur sits on the side of the bed facing the patient’s feet, and 
pulls on the occiput during a pain if the perineum is being stretched 
to a dangerous extent. While he pulls on the occiput with his 



FlO. lii. — C aIIE Ob' THE PERINEUM. 

The left hand is preventing sudden expulsion of the head, while the fingers and 
thumb of the right hand are gently helping the head forwards by pressure on each 
side of the anus. This pressure is exerted in an interval between two pains. Towels 
have been omitted for tlie sake of clearness. 

fingei-s he presses the forehead upwards with his thumb. He also 
keeps the occiput from going forwards too soon if it shows any 
tendency to do so. If the head begins to extend before the occiput 
is free under the pubic arch and the biparietal diameter has begun 
to pass through the vaginal outlet, a larger diameter than tlie 
suboccipito-f rental will distend the vulva and a tear will result. The 
perineum should not be pressed on by the hand. If this is done 
tlie uterus and abdominal muscles are stimulated to more powerful 
efforts, and the pressur-e on the perineum must tend to cause too 
early extension of the head When the vulval orifice has been 
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holding the vertex, otherwise a violent pain may drive the shoulders 
through the vulva suddenly, causing unnecessary laceration. Directly 
the head is born a finger should be passed into the vagina to feel 
whether a Icxjp of cord is round the neck or not. If it is the loop 
should be slipped over the head, or, if this cannot be done, over the 
shoulders. If the loop cannot be slipped either way, the cord should 
be cut and the child’s end, i.e. the end from which the artery is 
spurting, ])i(!ked up and Cf)mprossed («• tied as soon as possible. 



The pair of scissors have made an incision as deep as is necessary and should now 
be withdrawn. 

The left hand should now be placed on the mother’s abdomen, 
which should be covered with a sterile towel, and should follow down 
the fundus as the rest of the child is born. The shoulders usually 
follow rapidly after the birth of the head. The perineum must be 
watched carefully during the birth of the shoulders, especially if it 
has been slightly torn already by the head. It can be protected to 
a certain extent by directing tbe child’s body forwards as much as 
possible, supported in the right hand. 

The rest of the body quickly follows, the right hand guiding it 
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holding the vertex, otherwise a violent pain may drive the shoulders 
tlirough the vulva suddenly, causing unnecessary laceration. Directly 
the head is born a finger should be passed into the vagina to feel 
whether a Icxjp of cord is round the neck or not. If it is the loop 
should he slipped over the liead, or, if this cannot be done, over the 
shoulders. If the loop cannot be slipped either way, the cord should 
be cut and the child’s end, i.e. the end from which the artery is 
spurting, jficked up and compressed or tied as soon as possible. 



Fig. 92 . — Bi’isiotomy. 

The pair of scissors have made an incision as deep as is necessary and should now 
be witVidrawn. 


The left hand should now be placed on the mother’s abdomen, 
which should be covered with a sterile towel, and should follow down 
the fundus as the rest of the child is born. The shoulders usually 
follow rapidly after the birth of the head. The perineum must be 
watched carefully during the birth of the shoulders, especially if it 
has been slightly torn already by the head. It can be protected to 
a certain (extent by directing the cliild’s body forwards as much as 
possible, supported in the right hand 

The rest of the body quickly follows, the right hand guiding it 
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forwards and laying it on the bed wliile the left liand follows the 
uterus down. 

The moutli and m^strils of the child are gently wiped, and if it 
does not breatlie or cry at once it is stimulated by the doctor blowing 
on it or smacking it liglitlj^ on the buttocks. If this does not make 
it cry, it should be treated as is directed on page 617. 

Extraction of the Shoulders, — If the shoulders do not descend 
after tlie birtli of tlie head, tlie mother sliould be exliorted to bear* 
down. If the slioulders still do not move, and the chiUrs face is 
getting blue, their birth must be assisted. Sometiuu's all tliat is 
necessary is to insert a finger and make su]*e tluit tlie slioulders lie 
in the antero-posterior diameter of the outlet. If the shouldc^i’s have 
not rotated into the antei’o-postorior diameter they must be rotated 
by digital pressure. If there is still delay after rotation of the 
shoulders is complete there are three methods that may be adopted : — 

1. Pushing from above, by the hand on tlie fundus. 

2. Pulling on the head. 

3. Pulling on the anterior axilla. 

Any one of these methods may be successful, but none is free 
from danger if much force is used. Tlie fh\st metliod may rupture 
the perineum, tlie second may injure the cervical nervc^s or the 
sterno-mastoid muscU^, and the third may fracture tlie clavicle. 
The liest thing to do is to comliine the three, when voiy little force 
need lie used. Tlie nock is pressed gently backwards so tliat a finger 
may be pass(?(l through the axilla. The ti]) of tlie finger must not 
press into tlie axilla, but must go beyond it so that the jiressure on 
tlie axilla is made by the middle section of the finger. Then gentle 
traction is made by this finger while the other hand pulls on the 
head, so tliat the shoulders are extracted by a gentle pull in a forward 
direction, exerted partly on the head and partly in tlie axilla, while 
at the same time tlie niu’se makes downward and backward }>ressun‘ 
on the fundus. 

Separation of the Child. — The cord should not be tied until 
tlie child has cned vigorously, tlie pulsation has ceased except in 
the last few inches from tlie umbilicus, and the umbilical vein has 
collapsed. If it is tied immediately, the cliild is deprived of 2 or 3 
ounces of bkxid which sliould have been drawn out of tlie placenta 
by the expansion of the lungs. As these 2 or 3 ounces correspond 
to 2 or 3 pints in an adult, the importance of waiting a few minutes 
before tying the cord is evident. The cord should be tied about 
2 indies from the umbilicus, a reef-knot being used, care being taken 
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that the umbilicus is not pulled on during the tying of the ligature. 
It is not necessary to tie a second ligature (except in the case of 
uniovular twins, see p. 405), as the mother does not bleed from the 
cord, only a few drachms of foetal blood oozing from the cut end. 
It is usual, however, to tie two ligatimes, and cut between them, 
to prevent this slight escape of blood into the bed. The ligatures 
generally consist of three or four strands of packthread tied into 
a knot at each end. They should be boiled and left in the boiled 
water or some antiseptic solution until wanted. 



Fiu. ‘JiiA. — T uiud Stage oe Laisouu. 

Diagram to show tlie height of the fundus when the placenta is still in the uterus. 

Management of the Third Stage. — The third stage of labour 
is a natural and physiological process, and whatever may be done 
by men of large experience, it is most unwise for a beginner to 
interfere with it unless luemorrhage is occurring. Forcible stimu- 
lation of the uterus is likely to result in contractions which will 
cause partial separation of the placenta before the proper time, 
with consequent hminorrhage, and possibly retention of chorion or 
a portion of the placenta. 

The student must thoroughly understand what is meant by 
the term “expression of the placenta”. In the management of 
a normal labour the placenta is expressed from the vagina, not 
from the uterus. In normal conditions the uterus expels the 
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placenta into the vagina, and the attendant expresses it from 
the vagina by pressing on the uterus, if tlie abdominal muscles 
do not complete its expulsion. This is the only method of 
expression which is legitimate in normal cases. If the placenta is 
expressed from the uterus there is danger of a portion of it being 
released. In cases in which bleeding occurs from the placental 
site before the placenta has left the uterus the placenta must be 
expressed from the uterus by squeezing {vide p. 509), but this 
method is kept for such abnormal cases. The uterus must never 


Navel. 



Fig. 93b. — Third Stage op Labour. 

The placenta is still in situ. 

be pressed on when it is not contracting, as such treatment may 
cause inversion of the uterus, i.e. it may be turned inside out. 

It is best to have the patient lying on her back during the thinl 
stage. There is an advantage in this position if the abdominal 
wall is fat or flabby, as the uterus is easier to feel when the patient 
is on her back than when she is on her side. Another advantage 
is that blood is less likely to collect in the uterus when the patient 
is on her back. The fundus reaches to about an inch below the 
umbilicus. The uterus ought not to feel round but flattened antero- 
posteriorly, so that it fits very well into the hand with the thumb 
in front and the fingers behind. The left hand should be placed 
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on the abdomen with the thumb uppermost, the palm turned toward 
the patient’s feet. The ulnar border is then sunk into the abdomen 
so that the fundus of the uterus lies in the hollow of the hand, and 
any distension is at once noticed. When the uterus is held in this 
way so that enlargement cannot fail to be noticed, there is no need 
to stimulate it unless it bleeds. If the blood is running out it will 
be seen ; if it is retained the uterus will increase in size. If the 
student does not feel confidence in his own powers of observation, 
he can press the fundus gently downwards from time to time to see 



Tig. 94a. — Thibd Stage op Laboub. 

Diagram to show the height of the fundus when the uterus is perched on the 
placenta. (Compare with Fig. 93a.) 

whether more than a trickle of blood escapes. If the uterus gets 
larger under his hand, he should stimulate it gently with the tips 
of his fingers. After a few minutes the uterus generally begins to 
contract again, and before long the placenta is expelled into the 
vagina. Sometimes, if the patient makes voluntary expulsive 
efforts, it may be expelled into tlie bed (Figs. 93a and 93b). 

Signs that show that the Placenta has been expelled into the Vagina 

1. The cord moves down. This sign is most to be relied upon 
if a knot has been tied close to the vulva after the slack of the 
cord has been pulled out of the vagina. In a case t)f doubt the 
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fundus may be gently pushed down. If the extra length of cord 
expressed does not return on letting the fundus rise again, the placenta 
has been separated. 

2. The uterus rises up, and feels smaller, rounder, and more 
movable. It is now perched on the placenta, and so tlie fundus 
reaches to the level of or just above the umbilicus. At the same 
time it is more easily grasped as a whole, although it is rounder, 



Fig. 94b. — Third S tage op Labour. 


The placenta has been expelled into the vagina, and the uterus, perched on the 
placenta, has risen to a higher level than it reaches in Fig. 93b. 

and the fundus lias lost the sort of edge that it often has while the 
placenta is still in the uterus (Figs. 94a and 94b). 

3. There is frequently a little gush of hhxid when the placenta leaves 
the uterus. This does not prove that the placenta is in the vagina, 
but, if there has not been any bleeding before, makes it very 
likely that the placenta is ready to come away. 

Now is the time for “expression,” if the patient is not able 
to expel the placenta by straining. The accoucheur grasps the 
uterus with his left hand, makes it contract by stimulation with 
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the tips of his fingers if it is not contracting, and presses it down- 
wards and backwards at first, and then directly downwards. As the 
placenta comes out of the vulva it is received in the right hand, and 
gently drawn away from the motlier. If the third stage has been 
left to nature, the membranes generally slip out after the placenta. 
If, however, they do not come away with gentle traction on the 
placenta, they should be taken between the finger and thumb and 
very gently pulled. The last parts fxj be separated then glide out. 
The left hand must still be kept on the uterus until it is certain that 
it is well retracted and not inclined to bleed. At the end of the third 



Fig. 95a. — The End op the Third Stage op Labour. 

Diagram to show tho height of the fundus when the uterus is empty, contracted 
and retracted. (Compare Figs. 93a and 94a.) 

stage of labour, when the uterus is empty and retracted, the fundus 
reaches halfway between the umbilicus and the pubes (Figs. 95a 
and 95b). A few hours later, the fundus reaches 5^ inches above 
the pubes owing to the recovery of the pelvic floor and progressive 
retraction of the lower uterine segment. 

Examination of the Placenta and Membranes. — The placenta 
and membranes must always be thoroughly examined as soon as 
possible. If the membranes have been inverted during birth, so that 
the amnion is on the outer side, as commonly liappens, the placenta 
must be gently pushed out through the hole in the membranes. 


MANAGEMENT OF THE THIRD STAGE OF LABOUR 323 


so that its maternal surface can be examined. This is best done 
by placing the placenta on the palms of both liands, maternal sur- 
face upwards. If there is much adherent clot it sliould be remo\ ('iI 
either with the fingers or by washing. The maternal surface will 
be seen to be marked by numerous furrows, or sxdci, dividing tlie 
placenta more or less into lobes. When the surface is made roughly 
concave, all these lobes shouM fit into one another. If the placenta 
is torn, but complete, it will be seen that the sides of the tear mtud 
without any tissue being missing If, however, any paid is rehiii usd, 
a gap will be seen which camiot be filled up completely by making 
the surface concave. 



Fig. 95b. — The End op the Thied Stage op Labodk. 

The uterue is empty, contracted and retracted, and reaches to a much lower level 
than in Figs. 93b and 94a. 

Having satisfied himself as to the condition of the maternal 
surface of the placenta, the attendant proceeds to examine the 
membranes. These should form a bag, complete except for the hole 
through which the child passed. The amnion and chorion should 
be gently separated from one another, and each examined sepa- 
rately. Some care is generally necessary in doing this until the 
edge of the placenta is reached, but the amnion can be separated 
easily from the placenta right up to the insertion of the cord. 

The amnion is a tough, thick, translucent membrane. No 
portion of it is likely to be retained, as it is not attached to the 
uterus. The chorion, on the other hand, is attached to the deckiua, 
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and 80 it is not uncommon for portions of it to remain behind. It 
should form a bag, and should be attached all round to the edge 
of the placenta. If chorion is missing from any part of it, a careful 
search must be made to ascertain whether the membrane has 
simply been torn at this point, or whether part of it has been tom 
off and retained in the uterus. A blood-vessel may be found running 
off the placenta on to the chorion, and returning to the placenta 
a little further along. Such a vessel is called an aberrant vessel, 
and is of no importance. 

A more important condition is that in which two blood-vessels, 
an artery and a vein, run off the edge of the placenta, going to a 
small detached island of placental tissue called a succenturiate 
placenta. If this has come away, together with the main placenta, 
it will be plainly seen. If it is retained, there must be a hole in 
the chorion corresponding to it, and a pair of vessels torn through 
at the edge of the hole. Succenturiate placentae are not very 
common, but the possibility of their occurrence should never be 
forgotten in an examination of the placenta, as a careless examination 
would fail to reveal the fact that such an island of placental tissue 
had been left behind. They are found most commonly in association 
with cases of placenta prsBvia. 

'rhe chorion, when separated from the amnion, is found to be 
friable and is not translucent. On its uterine surface arc seen 
fragments of soft reddish tissue, the decidua. The reason why 
such a careful examination is important is that, if a piece of 
placenta is retained it may cause postpartum haemorrhage, and 
subsequently will cause subinvolution of the uterus and bleeding 
if it continues to live, and septic poisoning if it dies and becomes 
infected. 

Retention of a Piece of Chorion. — If only a small portion of 
chorion is retained it will probably be discharged with the lochia 
and not cause any trouble. If, however, a large portion of chorion 
is found to be retained, two fingers inserted into the vagina will dis- 
cover whether it is hanging out of tlie cervix. If so, it may be 
removed. If it is entirely inside the uterus it is safest to leave it 
(see p. 518). 

Examination of the Perineum. — The vulval outlet must be 
examined carefully for lacerations. These are a source of danger 
during the puerperium, affording absorbing surfaces, so anything 
more than a minute laceration must be sewn up. It is not enough 
to make an inspection of the skin-surface of the perineal body — the 
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labia must be separated, and the lower part of the posterior vaginal 
wall examined. All ruptures of the perineum require careful sutm-- 
ing, as is described on page 474. 

Vaginal and vulval lacerations seldom cause much hleotling 
unless they involve tlie tissues round tl)e clitoris or varicose veins, 
when the bleeding may he severe. 

It is good practice, although not essential, to give a dose of liquid 
extract of ergot, one teaspoonful in a wine-glassful of watei’, or a 
hypodermic injection of ergotin after the hii-th of the placenta, to aid 
in the contraction and retraction of the uterus. 

Management of Cases of Occipito- posterior Position with Incom- 
plete Flexion. — Early in labour diagnosis of an occipito-po.stenor posi- 
tion may often he made without difficulty by abdominal palpation. 
The fact that flexion is incomplete may be suggested by e.firly ruptui-e 
of the membranes. Obliqixity of the uterus has some eflect in causing 
flexion or extension of the head, and .some good may be done by 
placing the patient on her side so that the back of the fa;tus .shall lie 
uppermost, i.e. she should lie on her loft side for a thii-d position of 
the vertex and her right for a fourth position. To do any good this 
position niust be assumed fairly early in labour, at a time when 
incomplete flexion is seldom diagnosed. Later on in labour tlie 
position can ushally be diagnosed readily on vaginal examination, 
and the fact that the flexion is incomplete is recognized by the low 
situation of the anterior fontanelle and the ease with winch it is felt. 
But in some cases, when the head has been long delayed in the 
cavity of the pelvis, in spite of good pains, diagnosis may be difficult. 
Abdominal palpation may be unsatisfactory, as most of the liquor 
amnii has drained away, the patient is straining, and uterine 
contractions are frequent. V'^aginal examination may be unsatis- 
factory, as the sutiu-es and ft)nt{inelles may bo much obscxircd by the 
caput succedaneum and by overlapping of tlu', bones. In these 
circumstances a common practice, and a very bad one, is tt) apply 
the forceps and pull vigorously. The forceps is likely hj slip off, with 
more or less damage to the foetal head and to the maternal tissues, 
and unless axis-traction forceps is used delivery of the head is likely 
to cause a severe degree of hiceration of the j)eiineum. A carefxfl 
examination should be made t<j ascertain the cause of the delay in 
labour. If an ear can be felt its free border will j)oint in the direc- 
tion of the occiput, and will show that the occiput has rotated into 
the hollow of the sacrum. If the accoucheur is in doubt as to the 
position of the (Xjciput, he should give an anaesthetic and insert his 
whole hand into the vagina, when there will be no difficulty in proving 
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that the occiput is behind, the nape of the neck and spinous 
processes of the cervical vertebrae being felt with certainty. He will 
then recognize that the delay is due to the fact that the occiput has 
not rotated properly, owing to the incomplete flexion of the head. 
It is often a difficult matter to determine the proper time at which 
to interfere in these cases. As long as the head is advancing with 
the pains the case may be left to nature. When, however, no further 


Fig. 96. — Bimanual Rotation of the Child in Persistent R.O.P. Position. 

The right hand, squeezed in between the pelvic wall and the head, is rotating the 
head, while the left hand, placed on the abdomen, is rotating the body by pressing 
the left shoulder forwards and to the left. This is the best method for ordinary use. 

advance is apparent in spite of good pains, interference is necessary 
Obviously the ideal treatment is 

1. To flex tlie head. 

2. To help the occiput to rotate forwards 

Head Flexion. — Repeated attempts at flexing the head are to be 
deprecated, as they entail frequent insertion of the fingere into the 
vagina and consequently increase the risk of sepsis. 

To flex the head, push the forehead upwards during a pain. If 
the forehead can be pushed up the occiput will come down, and 
the suboccipito-frontal diameter will be engaged in the pelvis instead 
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of the occipito-frontal diameter. Attempts to flex the head are 
harmless, except as stated above, but often fail. 

If the head has been flexed successfully rotation of the occiput 
to the front will be brought about by the natm-al forces. If the 
attempt at flexion fails manual rotation should be i)erformed. 

Manual Rotation. — In the third position, the patient lying on 
her left side, the right hand should be inserted between the head 
and the right side of the pelvis. This hand is then swept forward 



Fio, 97. — Manual Rotation of the Head ano Suouldf.ii in Peesistknt 

R.O.P. Position. 

The disadvantage of this method, compared with that shown in Fig. 96, is ex- 
plained in the text. 


and to the left in an interval between the pains, while at the same 
time the left hand, placed on the motlier’s abdomen, grasps the 
anterior shoulder as well as it can and pushes it in the same 
direction. The internal hand works at a greater advantage with 
the patient on her side than when she is on her back. No great 
force must be used, lest the lower uterine segment be ruptured As 
a rule this manual rotation is not difficult if the patient is under an 
anaesthetic. It is not enough to rotate the head, the body mu.st also be 
rotated by the external hand displacing the shoulder, or the head will 
soon reassume its old position witli the occiput in the hollow of the 
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Pig. 98. — Moulding of the Head in Occipito-anterior Positions. 

The dotted outline shows the shape of the head before moulding. The sub- 
occipito-frontal or suboccipito-bregmatic diameter is compressed, while the vertico- 
mental diameter is increased in length. 



Fig. 99. — Moulding of the Head in Persistent Occipito- 
posTERioR Positions. 

The dotted outline shows the shape of the head after moulding. The occipito- 
frontal diameter has been compressed, with the result that the head has been lengthened 
in a vertical direction. 
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sacrum. When the head has been rotated, it can be delivered easilj^ 
with the forceps or can be left to be expelled by the natural forces. 

If the abdomen is not covered with a sterile towel, it will be 
necessary to clean up tlie left hand again after it lias been used 
for rotating the shoulder (Figs. 96 and 97). 

When successfully carried out this manual ixitation is one of* the 
most pleasing operations in midwifery, the alternatives being foi’cible 
extraction with the forceps or a very long tedious labour with almost 
inevitable laceration, sometimes to a terrible extent. The head 
should never be rotated with the forceps, since if this is done one 
edge of each blade may dig into the head, causing possibly intra- 
cranial hoBmorrhage, while the other edge of each lilade may split 
the vaginal wall. If the axis-traction forceps is used, in the rare cases 
in which manual rotation fails, it may be found that while traction 
is made on the rods the head rotates as it descends. The forceps 
should tlien be taken off and reapplied. 

Some obstetricians prefer, if tlie head is not fixed, having dis- 
placed it with the internal hand, to push the hand fartlier uj) so as 
to reach the anterior shoulder, and then to rotate both head and 
shoulder with the same movement. Tin's entails m<jre risk, as tlu^ 
hand enters not only tlie vagina but also the uterus, and should only 
be employed with a perfect aseptic technique and aiuesthesia to a 
surgical degree. 

If the child is undoubtedly dead, perforation is the correct treat- 
ment, the risk of injury to the mother by manual rotation of the 
head being thus avoided. With proper management sucli a termina- 
tion should be very rare. 

Moulding of the Head in Vertex Delivery. — In occipito-anterior 
positions the greatest squeeze is exerted on the suboccipito- 
frontal diameter, consecpiently this diameter is diminished while the 
diameter at right angles to it, viz, the vertico- mental, is increased in 
size. No cliange can take place in the shape of the lower Jaw, but 
the head is elongated in an upward and backward direction. 

In unreduced occipito-posterior positions the greatest squeeze is 
in the occipito-frontal diameter, consequently this diameter is 
diminished in size and the hearl is elongated in an upward direction, 
becoming shorter in the antero-posterior and longer in vertical 
measm'ements, with a steep liigh forehead an<l a straight back to the 
head with loss of the usual roundness. 
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CHAPTER XXXI 

ABNORMAL PRESENTATIONS 

One of the criteria of normal labour is that the child should present 
by the vertex. The term '‘abnormal presentation” may be taken 
to include presentations otlmr tliaii the vertex. But it must not 
be assumed that labour with a vertex presentation will be normal 
and easy, or that in other presentations labour will be abnormal and 
difficult. Complications otlier than the presentation may render 
labour abnormal, and in vertex presentations an occipito-posterior 
position may give rise to considerable delay and difficulty in labour. 
Also in some of the abnormal presentations, face and breech for 
instance, delivery may occur easily and without danger to mother 
or child. 

Under this heading will be considered — 

Face Presentations ; 

Brow Presentations ; 

Breech Presentations ; 

Shoulder Presentation, or Transverse lie of the child ; 

Complex Presentation in which a limb presents with the 
vertex. 

The cause of abnormal presentation is not always easy to 
determine, and in many cases no satisfactory reason can be given. 
There are certain conditions, however, in which presentations other 
than the vertex are particularly liable to occur, and the common 
factor in many of them is tliat there is something present which 
interferes with the easy engagement of tlie liead in the pelvic inlet. 
Thus any form of pelvic contraction or pelvic tumour, or even the 
low attachment of the placenta in placenta prsevia, may prevent the 
descent of the vertex into the pelvic brim, and so result in some other 
part presenting. Marked obliquity of the uterus, such as is frequently 
seen in multiparous women with a lax abdominal wall, may result 
in the head being directed against, instead of into, the pelvic brim, 
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so that extension of the head — resulting in a face or brow presenta- 
tion — may occur, or the head may slip up into the iliac fassa and the 
shoulder present. Similarly the presence of more than one foetus 
in the uterus may result in one interfering with the engagement of 
the other. If the foetus is very small or very large, an abnormal 
presentation is more likely to occxu* tlian with an average-sized 
child. Thus premature, dead, macerated or malformed foetuses 
and monsters all provide an unusually large proportion of malpre- 
sentations. 

Hydramnios, because it is often accompanied by a small or 
monstrous foetus, and because of the undue degree of mobility of 
the foetus which it allows, is another condition in which abnormal 
presentation is unduly frequent. 


FACE PRESENTATIONS 

In face presentations there is complete extension of the head, 
so that the occiput is pressed firmly against the back of the nectk 
while the chin is stuck oxit forwards as far as possible. 

Cause 

Face presentations may be present before labour begins, or they 
may be puKhiced secondarily after laboxn* has begun. In the former 
case they may result from congenital malformations as anen- 
cephaly, tumoxirs of the neck large enough to interfere with flexion, 
or a spastic condition of the muscles of the neck. Such conditions 
are very rare, and face presentations are more often produced after 
the onset of labour by difficulty in the entrance of the head into 
the lower xiterine segment and ixelvis. This may be dxie to con- 
traction of the pelvis or large size of tlie head The painless con- 
tractions of pregnancy by their repeated efforts to foiee the head 
into the pelvis, only succeed in producing extension of tlie head, 
becaxise its widest diameter (biparietal) encounters the greatest 
resistance at the brim. Obliqxxity of the utenis and petxdulous belly, 
by altering the angle at which the uterxis is inclined to the plane 
of the jxelvic bi'irn may pro<luce extension of the head. The usxial 
obliquity of the utei-xis is a lateral displacement of the fxmdxis to the 
right, so that it follows that the dix-ection in which the uterine force 
will act is from right to left, as shown in Fig. 100. When the 
foetxis lies with its back to the left, this obliquely acting force will 
tend to push the occipito-spinal joint in the direction of the occiput, 
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and will thus aid flexion. When, however, the foetus lies with its 
back to the right, this force will tend to push the occipito-spinal 
joint in the direction of the face and so cause extension. The same 
results occur in pendulous belly, only in this case extension is 
favoured when the fft^tus lies with its back to the front, flexion when 
tlie back is directed towards the mother’s spine. 


DIG, iUU. — esODUCTION OF A r’AOE i'RESENTATION BY UBUQUITY 
OF THE Uterus. 

The line of uterine force tends to push the occipito-spinal joint in the direction of 
the face and so cause extension, when the foetal back is to the right. 

It is interesting to note that in face presentations it is about as 
comnion. to find the back to the right as to the left, whereas in 
vertex presentations the back is towards the left more than twice 
as often as to the right. ’Phis has been taken as showing that a 
position witli the back to right favoura the production of face 
presentations. 

These mechanical factors can all act before labour begins, and 
so produce primary face presentations. The same factors, however, 
much more commonly bring about face presentations after labour 



Fig. 101 . — Pboduction op Face Presentation in a Flat Pelvis. 

Extension occurs because the wide bi -parietal diameter is arrested. Once sufficient 
extension is present to get tlie occipito-spinal joint in front of the direction in which 
the uterine force acts, shown by the arrow, the tendency will be for that force to 
increase the extension and cause the face to present. 

is unusually long, has been regarded as a cause of face presentation, 
owing to the greater leverage offered by the increased projection of 
the occipital end of the head. As the moulding in face presenta- 
tions results in an elongation of the antero-posterior diameter of the 
head, it is more probable that the shape of the head is an effect rather 
than a cause of face presentation. Extension of the back, which 
may occur in consequence of a very short umbilical coi’d or a cord 
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has started, and the presentation is then considered as secondary. 
When once extension has commenced each uterine contraction will 
tend to increase it, as is seen in Fig. 101, wliich shows that when 
extension lias begun, the line along whieli the uterine force acts will 
fall behind the (Xicipito-spinal joint and so increase extension. 

The dolicho-cephalic head, in which the occipito-frontal diameter 




Fig. 102. — Face Presentation ; First Position. 

The face from the chin to the bregma presents, the submento-bregmatic diameter 
occupying the right oblique of the pelvic inlet. The back looks forward and to the left, 
but is extended instead of flexed as in a vortex presentation, so that the breech is more 
prominent and more easily palpated. 

from tlie chin to the forehead, presents at the brim, so that the 
mento-bregrnatic diameter corresponds to the occipito-frontal and 
the submento-bregmatic to the suboccipito-bregmatic (see Fig. 
66 a.). The back of the child is extended as well as the head, but 
the limbs remain flexed on the body, though the extension of the 
spine and consecpient prominence of the abdomen produces a 
separation of the knees from the elbows (Fig. 102). 
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relatively short owing to its being round the neck, may also conduce 
to extension of the head. 

Face presentation occurs al)out once in 250 to 300 labours, and 
appears to be slightly more frequent in multiparae than primi- 
gravidee, probably owing to the effect of laxity of the abdominal 
walls in women who have borne children. 

The face replaces the vertex in the pelvis, and the entire face, i.e. 
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Positions. — The chin (Latin mentum) is the denominator in face 
presentations, and four positions analogous to those in vertex pre- 
sentations are described, but as they are numbei’ed in a different 
way, special attention must be called to their designation. Tlie 
positions of the face are numbered according to the jx)sition of the 
vertex from which they would secondarily arise. For instance, if a 
first vertex position is converted into a face by extension of the head, 
the face will present with the chin backwards and to the right, anil 
with the long axis of the face in the right oblique diameter of the 
pelvis. In other words, the first face jxisition is one with the chin 
opposite the right sacro-iliac synchrondrosis. The jxisition of the 
back in face presentations is the same as in the corresponding position 
of the vertex. The four positions of the face are : — 

1. The right mento- posterior, R.M.P. The chin is directed to the 
right and behind. The back is forwards and to the left (Fig. 103). 

2. The left mento-posterior, L.M.P. The chin is directed to the 
left and behind. The back is forwards and to the right (Fig. 104). 

3. The left mento-anterior, L. M. A. The chin is directed to the 
left and in front. The back is backwards and to tlie right (Fig. 105). 

4. The right mento-anterior, R.M.A. Tlie chin is directed to the 
right and in front. Tlui back is backwards and to the left (Fig. 106). 

In this classification it will be noticed that, tliough starting finm 
a dift'erent point (the right sacro-iliac joint), the denominator, in 
following the four positions in numerical order, moves round the 
pelvis in the same direction as in the vertex jxisitions, rdz. that of 
the hands of a watcli. 

The third and fourth positions are relatively moi’e frequent than 
in vertex presentations, no doubt due to the fact that incomplete 
flexion is usual in third and fourtli jxisitions of the vertex, and hence 
arrest of the occiput at the brim and descent of face is more 
favoured in these positions. The fiist position is the commonest, 
though not nearly in so great a preponderance as the first position 
in vertex presentations. 

Mechanism of Deliverv 

It is best to consider first the mechanism in the third position, 
L.M.A., as it corresponds in character to the first vertex ; indeed, the 
only difference is that extension takes the place of flexion while 
the face is descending. Four movements are described during 
descent — 


Extension, 
Internal Rotation, 


Flexion, 

External Rotation. 




Fia, 104.— Face Presentation. Second 
Position,. Lent M,into-Posteuior. 


Fig. 103.— Face Presentation. First 
Position, Bight Mento-Postebiob. 
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Extension. — The face entei’S the brim witli the chin fomards 
aud to the left, the diameter which engages being the submento- 
bregmatic, inches. The effect of the nterine action on the ex- 
tended head is to cause an increase of this extension as the head 
passes down the resistant pelvic canal. The face is acted on by two 
forces, the uterine pushing it downwards and the pelvic resistance 
holding it back. The latter has a greater leverage and therefore 
greater effect on the forehead end of the face — the long arm of the 
lever — than on the chin, and the forehead is more delayed than 
the chin, or, in other words, the chin comes down in advance of 


Fig. 107. — Face Presentation. Mechanism in the First Position. 

The head descends with extreme extension, so that the chin is in advance. In- 
ternal rotation of the chin forwards now occurs. 

the forehead, thus causing extreme extension. It is this marked 
extension which allows the smaller submento-bregmatic diameter 
to be substituted for the longer subrnento-vertical. Further, well- 
marked projection of the chin favours internal rotation by bringing 
that point firat on to the pelvic floor. 

Internal Rotation. — Internal rotation of the chin forwards 
through one-eighth of a circle to the open space Tinder the symphysis 
pubis occurs, as that point is the first part of the face to meet the 
resistance of the pelvic floor. The face thus comes to lie with its 
long axis, the submento-bregmatic or subrnento-vertical, in the 

z 
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antero-posterior diameter of the outlet, and the chin in front below 
the pubic arch (Figs. 107 and 108). 

Flexion. — Flexion takes place as soon as the chin has slipped 
out from beneath the symphysis pubis and results in the birth of the 
head. It is caused in exactly the same way as extension in vertex 
cases. The forces of laboiu" push the head downwards, while the 
muscles of the pelvic floor and perineum push it upwards and forwards. 
The resultant of these forces acting on the head with the neck firmly 
fixed against the symphysis pubis causes a movement of flexion (Fig. 
109). The vertex stretches the vulva until the occiput escapes over 



Fig. lUB. — D'ACB t'BKSENTAIION. MECHANISM IN U'IRST'PoSITION. 

Internal rotation of the chin almost complete. The chin has rotated from the 
right side of the pelvis, as indicated by the dotted lines, to under the pubic arch, so 
that the submento-bregmatic diameter is nearly in the antero-posterior at the pelvic 
outlet. 

the perineum and the head is born, the submento-vertical diameter 
(4^ inches) occupying the antero-posterior of the outlet (see Fig. 67b). 

External Rotation. — External rotation is brought about in 
exactly the same way as in vertex cases, and consists also of the 
same two movements. First, there is a movement of restitution 
due to the internal rotation of the head not having been followed 
by the shoulders. As soon as the liead is bom it is free to resume 
its usual relation to the shoulders, and therefore the slight twist of 
the head on the shoulders is undone, the face timning through an 
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eighth of a circle to the mother’s left. The second movement is 
caused by the sho\ilders rotating from the left oblique into tlie 
antero-posterior diameter of the outlet, 'i’he anterior shoulder, the 
left, meets the resistance of the pelvic fl(X)r first and rotates forwai’d 
through one-eighth of a circle to the open space under the pubic 
arch, and this movement of the shoulders is followed by the head 
externally, the face turning a further one-eighth of a circle to tlie 
mother’s left. The complete movement of external rotation is thus 
two-eighths of a circle or double that of the internal rotation. 

The left shoulder is now under the pubic arch and the right on 
the perineum. The shouldei's emerge and are followed by the rest 



Internal rotation has occurred, bringing the chin under the pubic arch. The head 
now escapes by a movement of flexion, its submento-bregmatic and then submento- 
vertical diameters in turn distending the outlet. 

of the body, which is born laterally flexed round the symphysis 
pubis. 

The mechanism in the fourth position is exactly similar to that 
of the third, except that right is substituted for left, and so requires 
no special description. 

The mechanism in the first and second positions is a little more 
complicated, because the chin is pointing backwards, but is so like 
the mechanism in occipito-posterior positions of the vertex that a 
brief consideration will suffice. 
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In the first position, R.M.P., the long diameter of the face is in 
the right oblique diameter of the pelvis, with the chin opposite the 
right sacro-iliac joint. Marked extension brings the chin first on 
to the sloping gutter of the pelvic floor, and, in accordance with the 
usual rule, it is rotated round the right side of the pelvis forwards to 
the open space under the symphysis pubis. Diming tbis long internal 
rotation the face turns through tliree-eighths of a circle. The neck 
now becomes fixed behind the symphysis and the chin emerges from 
under it, and flexion occurs, the face, vertex, and occiput escaping 
in turn over the perineum. Extemiil rotation now occurs as the 
result of the intei-nal robition of the shouldera. As the face enters 
the pelvis in the right oblique diameter the shoulders C(jme down in 
the opposite, the left oblique. During the internal rotation of the 
head the shoulders follow to a lesser degi'ee, i.e. they rotate from 
the left into the light oblique, or two-eighths of a circle. This 
brings the child’s right and anterior shoulder from opposite the right 
obturator foramen across the symphysis to opposite the left obtu- 
rator foramen. When the head has escaped, the first movement 
of external rotation occurs (restitution), i.e. the one-eighth of a circle 
twi.st of the head on the shoulders is undone and the face turns through 
that amount to the side to which the chin originally pointed, the 
rigid; later, the second movement of external rotation, due to the 
anterior shoulder .rotating back from the left side to under the sym- 
physis, makes the head bike a further one-eighth of a circle external 
rotation, so that now the face looks directly to the mother’s right. 
The internal rotation in this position is three-eighths, and the external 
the usual two-eighths. The birth of the body follows as before. 

The mechanism in the second position corresponds absolutely 
with that in the first. 

In cases in which extension is insufficient to bring the chin in 
advance on to the pelvic flooi', its forward rotation may not occur 
and a persistent mento-jiosterior position results. These cases are 
much less frequent than in the coiresponding position of the vertex, 
but, when they do occur, produce a much more serious state of affairs, 
as, unless the head is very small or the pelvis very large, natural 
delivery is impossible. If the chin rotates into the hollow of the 
sacrum the vertex is pressed down behind the symphysis pubis, 
while the neck and shoulders occupy the brim. Further progress is 
impossible because the head cannot pivot round the symphysis pubis. 
To enable the chin to escape over the perineum a degree of extension 
impossible in a living and full-sized child would be required. The 
difficulty here is not that too large a diameter of the head is engaged, 
but that the head, neck, and shoulders are so wedged into the pelvic 
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cavity that further advance is arrested. In a dead child or a small 
premature child, in both of which the head and chest may be soft 
and compressible, the chin may slip over the perineum and allow 
the forehead, vertex, and (x;- 
ciput to slide down from be- 
hind the symphysis pubis so that 
the head will be born by 
flexion. The diameter dis- 
tending the vulva will he the 
same as in delivery with the # 
chin forwards (see Fig. G6d). ® 



Diagnosis 

Abdominal Examination. 

— The child will he recognized 
to lie in the long axis of the 
uterus, with the head at the 
pelvic brim and the breech at 
the fundus. The presentation 
is cephalic, but the diffei’ential 
diagnosis from a vertex — which 
is the chief problem in ab- 
dominal examination — is to he 
made by discovering that ex- 
tension has taken the place show Findings on Abdominad Exami- 
of flexion. In dorso-anterior nation. 

JKisitions (first and second) the 1“ dorso-anterior positions, the marked 
I • p XI • * prominence of the occiput will bo found on 

extension or the spine pnves f. i m v i At .u- 

/ ^ the same side as the back. Above this an 

some suggestive features to interval may be detected before the back is 

palpation. The upper part of felt running up into the unduly prominent 

the child’s back — that portion 

, . , , ., 1 dorso-posterior positions the small 

lying below the umbilicus -is parts are very distinctly felt owing to the 

not so easily felt as it is in way they are thrust forward towards the 
vertex cases, owing to its abdominal wall, and if the head is not 

being hollowed out by exten- engaged the point of tho chin may 

o , be recognized above the pelvic brim. On 

sion, while the lower part of auscultation the heart-sounds may be heard 
the back and the breech — the most plainly on the same side as the small 
portion above the umbilicus — P®’’’*'® 

projects markedly and is more easily palpated than in a vertex 
(see Fig. 110). If the head has not sunk into the pelvis, the marked 
prominence of the occiput may be detected on the same side as the 
back. The chin can rarely be detected, as it is lower down and 
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behind But, contrasting the findings in the case of the flexed head 
in a vertex presentation with those in the extended head, it will be 
noticed that the most prominent part of the flexed head (the fore- 
head, which is higher and more easily felt) is on the opposite side 
to the back, while here the most prominent part is on the same side 
as the back, viz. the round hard mass of the occiput, which is 
now higher and more easily felt. Above this rounded prominence 
an interval may be noticed before the back can be felt running up 
into the prominent breech. If the head has sunk into the pelvis it 
may be found that the fingers cannot be inserted so deeply into the 
pelvis over the occiput, i.e. on the same side as the back and breech, 
as over the forehead. In dorso-posterior positions (third and fom-th) 
the small parts are very distinctly felt, because the extension of the 
back brings the chest and abdoriien with the limbs lying on them 
close up against the anterior uterine wall and so against the abdo- 
minal wall. If the hea<l has not sunk into the pelvic cavity, it may be 
possible to recognize the rounded pnnt of the chin on the same side 
as the limbs. By auscultation in dorso-anteilor cases the foetal 
heart-soimds may be indistinct and difficult to pick iip ; in dorso- 
IK)sterior cases they may be very distinct, owing to tlie projection 
of the chest. Hence any case in which the heart-sounds are very 
distinctly heard over the small parts is suggestive of a dorso-posterior 
face presentation. 

Vaginal Examination. — Early in lalxmr it may be difficult to 
reach the pi'esenting part. As the face does not fill up the lower 
uterine segment like the I’ound vertex, the intra-uterine pressure 
may cause the bag of watere to bulge in an elongated form and to 
rupture early. When the face has descended into the pelvic brim 
and there is sufficient dilatation for the presenting part to be ex- 
plored by the finger, the point of the chin, the mouth and nose, and 
the bony margins of the orbits will be recognizable and are fairly dis- 
tinctive. Care should be taken not to injure the eyes in palpating 
the face. When the face has descended into the cavity and a caput 
succedaneum formed on the cheeks and lips, it is said that the face 
can be easily confused with the breech. This mistake is not likely 
to be made, as the abdominal examination will have shown a cephalic 
presentation and the nostrils are fairly characteristic and not easily 
confused with the genital organs. If there is any doubt, the finger 
should be passed round the sides of the presenting part to feel for 
an ear. The finding of an ear will settle the nature of the present- 
ing part. The diagnosis of position is made by noting the direction 
in which the chin points. 
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Prognosis 



The prognosis in face presentations is not necessarily more 
serious, either for mother or child, than in vertex cases. Many 
cases of face presentation are delivered naturally and without the 
sliglitest difficulty. They are commonly those due to laxity of the 
abdominal walls in multipai*je, and in such the increased risk to 
mother and child of delivery by the face is almost negligible. On 
the other hand, the causes 
determining the presenta- 
tion frequently affects the 
outlook to mother and 
child, especially in those 
cases in which some dis- 
parity between the size of 
the head and the pelvic 
brim is present. Indepen- 
dently of this, however, de- 
livery by the face is per se 
less favourable than de- 
livery by the vertex, as 
the following considera- 
tions will show. 

There is greater liability 
to early rupture of the 
membranes, and, the 
being a blunter and 
efficient dilator than 
vertex, labour is longer. 


face 

less 

the 


Fia. 111 . — Modlding in Face Pbbbbntation. 

The diameter compressed is one between 
the submento-vcrtical and submento-bregmatic. 
Bulging of the occipital end of the head occurs. 
The diameter pre.sented The swelling of the face is also shown (see 

to the pelvis, one near the 

submento-vertical, is larger. The uterine forces are ajiplied more 
tangentially to the head and therefore lose in efficiency. 

The prognosis to the mother, and still more to the child, is 
distinctly less favourable in the first and second jxisitions, because 
of the internal manipulation and consequent risk of sepsis in the 
event of non-rotation foi'wards of the chin. The impossibility of 
delivering a normal-sized child alive with the chin persistently 
posterior diminishes the chances of the child in these positions. 


Moulding:. — In face presentations the diameter compressed is 
the submento-vertical, or one between it and the submento-breg- 
matic. There is bulging of the occipital, and to a lesser degree of 
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the frontal end of the head, with consequent increase of the occipito- 
frontal diameter (see Fig. 111). 

Management and Treatment 

Most cases in which the face presents, if uncomplicated by 
contracted pelvis, end naturally, and hence the question of inter- 
ference is largely decided by the conditions causing the pre- 
sentation rather than by the presentation itself. In the cases 
occurring in multiparous women with a pendulous abdomen, who 
have had previous easy labours, interference is rarely necessary. 
In a primipara or a multipara with a bad obstetric history, care- 
ful pelvic measurements should be made (see p. 417), if neglected 
previously. If there is any difficulty in determining the conditions 
present, whether of the maternal passages or of the position of the 
presenting part, full examination should be made under anaesthesia, 
if need be, the whole hand being passed into the vagina. 

Face presentations, being exceedingly rare before labour, a diag- 
nosis will not often bo made until the onset of labour, although the 
presence of predisposing conditions, such as pelvic contraction, large 
head, and uterine obliquity may be recognized and measures taken to 
obviate difficulty before labour begins. The preventive treatment of 
face presentations will, therefore, usually depend on I’ecognition at 
the start of labour. 

Various means have been suggested for the conversion of the 
face into vertex presentations. Such methcxls may do harm by 
precipitating rupture of the membranes or by bnnging about a 
more imfavourable presentation — a brt)w or even a shoulder — and 
frequently fail in their object, as the face presentation is likely to 
recur even if the conversion lias been successfully accomplished. 
They are not, tlierefore, worth detailed consideration. In dorso- 
anterior positions in which there is a jxjssibility of obstruction later 
on from backward rotation of the chin, an attempt may be made to 
produce flexion if the case is seen early in the labour and the head 
is above the brim. To do this the head should be raised from the 
pelvic brim by abdominal manipulation. It may be accomplished 
by pressure upwards of the fingers below the anterior shoulder ; 
these fingers should then press the shoulder towards the child’s 
back while the other hand on the fundus presses the breech towards 
the child’s abdomen, i.e. downwards and backwards. By this 
means the back may be flexed and so produce flexion of the head. 
In dorso-posterior positions, if the cervix is sufficiently dilated, it may 
be found possible to introduce the left hand into the uterus, grasp the 
head and turn the occiput into the anterior position. If the head has 
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entered the brim, the attempt must be made bi-manually by pressing 
up the forehead between the pains by two or three fingers in the 
vagina. This pushes the presenting part out of the pelvis. The other 
hand on the abdomen presses the occiput downwards into the brim. 



Fig. 112. —Method of attempting the Conversion op a Face 
INTO A Vertex Presentation. 


The head is pushed up out of the pelvis by pressing on the forehead with two or 
three fingers in the vagina. At the same time a hand on the abdomen presses the 
occiput downwards into the brim. 


It is inadvisable to attempt this procedure before rupture of the 
membranes, unless the os is fully or nearly fully dilated (Fig. 112). 

The question of attempting conversion may be shortly summarized 
thus : if the head is deeply engaged, it is best left alone ; if it is above 
the brim or easily pushed up, conversion to the vertex should be tried. 
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though success is unlikely, unless the cervix is sufficiently dilated to 
admit a liand. 

In uncomplicated face presentations the management requires 
little special description. As the face is not as good a dilator as the 
round vertex, early rupture of the bag of membranes is more of a 
disadvantage, and hence special precautions should be taken to 
avoid provoking rupture. Vaginal examinations must be infre- 
quent and made with care, and as soon as the os is half dilated it is 
best to keep the patient lying down. So long as progress is being 



Fia. 113. — PKnsisTBNT Mf.nto-posterior Position. 

As tho face sinks deeply into the pelvis, the shoulders enter the brim with the 
vertex, thus wedging the head in the pelvis and preventing advance. 

made no interference is necessary, but if after full dilatation there 
is delay in the descent of the face and the chin is anterior, forceps- 
delivery will be indicated for exactly the same reasons as in vertex 
presentations. If the chin is posterior and forward rotation does 
not occur, an attempt should be made to produce rotation manu- 
ally as in posterior positions of the vertex. Under anaesthesia 
the left hand is passed into the vagina, the face grasped across the 
temples between the thumb and fingers and rotated round that side 
of the pelvis to which the chin jjoints, while the right hand on the 
abdomen pushes the anterior shoulder over to the opiX)site side 
of the abdomen (Fig. 114). If this manoeuvre effects the forward 
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rotation of the chin and the rotation of the body, the head should 
be delivered by the forceps. If forward rotation is not effected an 
attempt may be made to deliver with axis-traction forceps even 
with the chin backwards, as if the child is small it may succeed. If 
the forceps fails, it is best to wait till there are definite indications 
that the mother must be delivered, and then, if a fiirther attempt 
at rotation is unsuccessful, or if the child is dead, the only resoimce 
is perforation and craniototny. Those cases in which the face is 
delayed at the brim must be treated in accordance with the con- 



Fio. 114. — Persistent Mento-posteuior Position. 


Manual rotation of the face to bring the chin forwards with rotation of the body 
by pushing over the anterior .shoulder. Before attempting this the head is pushed 
up so as to undo any impaction, such as is shown in the preceding figure, and allow 
of free movement of the face. 

dition causing delay. In a flattened pelvis, which is not hx) Kinall 
for the head to pass, version will be the best treatment ; in a 
multipara with a pendulous abdomen there may be some delay in 
engagement, but the face nearly always descends after rupture 
of the membranes. If there is prolapse of the umbilical cord or 
a limb, version is again the best treatment. In accordance with the 
rule stated elsewhere, in all cases in which definite evidence of foetal 
death is obtained the head of the child shall be pei-forated instead of 
attempting any of the manipulations for the delivery of a living 
child (see Chapters on Forceps, Version, Contracted Pelvis, Per- 
foration, etc.). 



348 


ABNORMAL LABOUR 


The management of delayed face presentation will, therefore, 
depend on whether the head is arrested above the brim or in the 
pelvic cavity. In the former, if conversion to a vertex is impossible, 
and there is no serious degree of pelvic contraction, podalic version 
should be performed. In the major degrees of pelvic contraction 
with the child presenting by the face, the birth of a living child is 
scarcely to be expected unless by Caesarean section. In the event 
of arrest of the head in tlie pelvic cavity delivery should be 
attempted by the axis-traction forceps, preceded by manual rota- 



Fig. 115 . — Appearance op the Face after Delivery in a 
Face Presentation, 

tion of the liead if the chin is [K)sterior, and if this fails, perforation 
is the last resource. 

The face is always imxch swollen, and often there is considerable 
bruising and subcutaneous haemorrhage. The lips, eyes, and cheeks 
especially are swollen and turgid, and the infant unsightly, and 
hence should not be shown to the mother earlier than can be 
helped. Also the swelling of the nostrils, tongue, and lips may 
interfere with breathing, and therefore the child ought to be 
watched carefully for a day or so for fear of suffocation occurrinsf 
(Fig. 115). 


BROW PRESENTATION 

As a rare occurrence the head may tiy to enter the brim midway 
between extension and flexion, so that some part of the forehead 
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presents. Except the rare primary face cases, all face presenta- 
tions must pass through this stage, but, as it is an unstable attitude 
of the head, few presentations remain in it after labour lias com- 
menced. As in face presentations, the most common causes are 
contracted pelvis and uterine obliquity, but all the conditions men- 
tioned as favoui'ing malpresentation may be operative. 



Fig. 116. — Bbow Pbesentation. 

Head above the brim and not engaged. The vertioo-mental diameter of the head 
is trying to engage the transverse at the brim (compare Pig. 63 b, in which moulding 
has occurred). 

Persistent brow presentation is happily rare, 1 in 1000 to 1500 
cases ; the head lies with its longest diameter, the vertico-mental 
(5^ inches), across the pelvis, and the passage of an average-sized 
head through an average-sized jielvis is impossible should the pre- 
sentation persist (Fig. 116). 

The positions of the brow are not usually differentiated. Some- 
times the forehead is taken as denominator, and a first or left 
fronto-anterior, a second or right fr< aito-anterior, a tliinl or right 






Fia. 117.— Moulding in Brow 

Presentation. Fig. 118.— Brow Presentation. 

Shortening of the vertico-mental and On vaginal examination the finger usually 

lengthening of occipito-f rental diameters. touches the middle of the frontal suture 
The forehead is markedly bulged forward marked x. Followed in one direction the 
and the occiput backwards to a lesser degree, anterior fontanelle will be recognized, in the 
with flattening of the vertex. other the face will be discovered. 

mental diameter being shortened, and the occipito-frontal lengthened, 
causing marked forward bulging of the forehead, and flattening of 
the vertex (Fig. 117). The head with extreme moulding descends, 
the frontal region undergoes internal rotation to below the pubic 
arch, the face is flattened out against tlie back of the symphysis pubis, 
while the occipital region occupies the sacral hollow. The forehead 
first appears at the vulva, followed by the vertex and occiput over 
the perineum, and then the face slips down from behind the sym- 
physis pubis, the lengtlioned occipito-frontal diameter occupying the 
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fronto-posterior, and a fourth or left tronto-posterior, i)osition de- 
scribed Such distinctions are of no importance. 

Tliere is ordinarily no mechanism in this presentation, but with 
small or premature children, a roomy pelvis, and strong uterine action 
the head may be bom, especially if the frontal bones are anterior.^ 
The head is driven down into the pelvis, the vertex against one wall 
and the face against the other. Extreme moulding occurs, the vertico- 
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outlet. In frontoposterior cases delivery is more difficult, but for- 
ward rotation of the forehead may occur, and the labour may end as 
described above ; delivery may also occur with a small and soft head 
when the face remains posterior. The vertex is greatly dattened 
out behind the symphysis pubis ; the nose, mouth, and chin in turn 
slip out over the perineum, followed by the vertex and occiput from 
under the, pubes’ the outlet being distended by the vertico-mental 
<liameter (see Fig. 6815). 


Fig. 119. — Method op attempting the Conversion op a Bpow into a Vertex 

Presentation. 

The internal fingers push up the forehead while the external fingers push down 
the occiput. 

Diagnosis 

Abdominal examination is generally of little assi.stance in brow 
presentation. The lie will be found to be longitudinal, with the head 
at the pelvic brim, and probably high up and not engagetl The long 
axis of the head may be found lying transversely, and it may be 
possible to recognize both occiput and chin. Per vaginam the 
frontal bones will be identified The finger gener'ally touches the 
middle of the frontal suture ; if tliis is followed in one direction 
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the anterior foritanelle is reached, if in the other the r(X)t of the nose 
and the orbital ridges (Fig. 118). 

Prognosis 

The prognosis is bad for the child, and the risks of sepsis and 
injury are naturally greater for the mother in view of the internal 
manipulation necessary to effect delivery. 



Fig. 120. — Method of attempting the Conveksion of a Bbow into a Face 

Pbesentation. 

The whole hand is passed into the vagina and the face brought down by a finger 
in the mouth, while the forehead and vertex are pushed up by the thumb. Once 
the face has been brought down, the finger can be put over the point of the chin to 
hook that down. 


Treatment 

A careful investigation should he made to determine the cause 
leading to extension of the head, and especially to decide whether 
there is any considerable degree of pelvic contraction. With so 
unfavourable a presentation as a brow, even a minor degree of pelvic 
contraction may make Caesarean section a justifiable method of 
treatment, if the child is alive and the other conditions favom-- 
able. If a marked degree of uterine obliquity is present it should 
be corrected. 
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If the head is not engaged and the pelvis not hx) markedly 
contracted, version and bringing down a f(K)t is the best treatment. 
The condition will rarely be recognizoil with certainty Ix^foro the 
rupture of the membranes, but if so, bipolar vcu-sion should be per- 
formed In the majority of cases the membranes will rupture 
early, and if the presenting part has not descended careful investi- 
gation under anaesthesia should be made, if necessary the whole 
hand being passed into the vagina. As soon as a diagnosis has 
been arrived at, the os should be dilated sufficiently to allow of 
internal version being performed 

After engagement of the head, unless the uterus will so far relax 
under the anaesthetic as to allow of the head being pushed up and 
version being performed without danger of rupture, an attem])t 
should be made to convert the brow into either a vertex or a face pre- 
sentation by pushing up the forehead or occiput (Fig. 119). The former 
is to be preferred, but usually it is easier to change tlie presentation 
into a face, as after the occiput has been pushed up a finger may be 
got into the mouth and the chin h(X)ked down (Fig. 120). As a jK>8terior 
position of the chin, if this change were effected, would also compli- 
cate the delivery, it is inadvisable to attempt conver*sion to a face 
unless the chin can be brought down to the front. Should a mento- 
posterior position result, it must be managed as described under 
Face presentation, p. 34(5. If, as often liappens, conversion fails, 
the next procedure will depend on the position of the head. If 
it is high up, perforation will probably be the only possibility. If, 
however, the head is arrested in the cavity of the pelvis, it is prob- 
ably of small size, and a living child may be bom with some help. 
The head ought to be left as long as possible for extreme moulding 
to occur, and to allow the natural powers to do all they can. When 
symptoms on the part of tlie mother or child call for delivery the 
forceps should be tried, and if it fails, craniotomy must be done. 
If the child is known to be dead, perforation ought to be performed 
at once without attempting tlie other methods of delivery. 
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ABNORMAL l‘RE8ENTATIONS {continued) 

BREECH PRESENTATIONS 

Breech, or pelvic, presentations, which occur about once in forty 
labours, are divided into two classes : — 


Fig. 121. — Complete Breech Presentation. Attitude op 
General Flexion. 

1. Complete breech presentations, when the breecli presents with 
the legs and tliighs flexed, so tliat the feet are near the buttocks 
(Fig. 121). 

2. Incomplete breech pre,sentations — 

( 354 ) 
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(a) With the legs extended, tlie feet being somewhere near the 

shoulders (Fig. 122). 

(b) Knee presentations, when a knee presents. 

(c) Footling presentations, when a foot presents. 


Cause 


See p. 330 for causes of mal presentations. 

In many cases it is impossible to explain why the breech presents 
rather than the head. 


Fig. 122. — Incomplete Breech: Extended Legs. 


Conditions specially likely to cause breech presentations rather 
than other malpresentations are : — 

Prematurity . — The head of a premature child is comparatively 
larger than the head of a full-time child, and is more likely to occupy 
the larger end of the uterus, i.e. the fundus. 

Hydrocephalus . — The large bead <K-cu]>ies the larger end of the 
uterus. 

Second child of twins. 
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Proonosis in Breech Presentation 

Many chiWrcn presontiiif' by the brooch arc small. If the child 
is of full size, labour is likely to be rather longer than in vertex 
presentation, particularly in the second stage in primiparae. As 
the breech does not fit the lower uterine segment so well as does 
the head, premature rupture of the membranes is likely to occur, with 
consequent prolongation of the first stage. 

Uncomplicated breecli presentations do not bring with them 
any special diinger to the mother. If, however, the attendant’s 
hand has to he inserted to bring down the extended arms, there 
is danger of rupture of the perineum in a primipara, and in- 
creased risk of sepsis from internal manipulations. If the head 
is delivered rapidly through an incompletely dilated os, the cervix 
may he torn. Extension of arms and delay in delivery of the after- 
coming head are often due to unnecessary interference on the part 
of the attendant. 

Tlie danger to the child, liowever, is much greater in breech 
presentation than in vertex presentation, the mortality of full time 
infants being 1 in 10. 

There are three special causes of still-birth in children born 
breech first : — 

1. Pressure on the Umbilical Cord by the After-coming Head. — 
In vertex presentations the hardest and largest part of the child, tlie 
head, comes first and dilates the passage thoroughly. The compara- 
tively soft and small body of the child is usually born quickly after 
the head, and so does not cause dangerous pressure on the cord. 
When the breech comes first, however, the umbilical cord must be in 
the pelvis at the same time as the head, and if the head is not bom 
quickly, the cord becomes squeezed between the head and the pelvic 
bones and the circulation through it is stopped. If the squeeze 
is prolonged for many minutes, the child will be born dead from 
asphyxia. 

2. Premature Inspiration . — When the head comes first, the 

child does not breathe until the mouth and nose are outside the 

vulva. When the head comes last, however, the stimulus of the 

comparatively cold air on the body of the child may cause it to 

inspire when the head is still in the uterus or vagina, especially if 
the diild is partially asphyxiated by pressm-e on the umbilical cord. 
It may then be drowned by drawing liquor amnii or mucus into its 
lungs. 

3. Premature Separation of the Placenta . — This does not happen 
often, but occasionally the diminution in size of the uterus causes 




Fxa, 123 ,— Bbebch Pbesentation 
First Position. 


Fio. 124 .^ — Biibech Pbksf.ntation 
Second Position. 


i’iu. {-(■;.- l:i, I, KC if Pkt- 
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separation of the placenta before the after-coming head is bom. The 
child is then deprived of oxygen and, if not delivered quickly, is 
asphyxiated. 

The child may also suffer various injuries during extraction, 
as will be described later (see p. 6 1.5). 

Positions of the Breech. — The four positions of the breech are : — 

1. Left Sacro-anterior (L.S.A.). — The sacrum looks to the left 
and in front ; the bisiliac diameter lies almost in the left oblique 
diameter of the pelvis (Fig. 123). 

2. Right Sacro-anterior {R.S.A.). — The sacrum looks to the right 
and in front ; the bisiliac diameter lies almost in the right oblique 
diameter of the pelvis (Fig. 124). 

3. Right Sacro-posterior (R.S.P.). — The sacrum looks to the right 
and behind ; the bisiliac diameter lies almost in tlie left oblique 
diameter of the pelvis (Fig. 12.5). 

4. Left Sacro-posterior (Lj.S.P .). — Tlie sacrum lo(jks to the left 
and behind ; the bisiliac diameter lies almo.st in the right oblique 
diameter (jf the pelvis (Fig. 1 26). 

The firat position is the most common, just as it is in the case 
of vertex presentations, and for the same I'easons, the child acct)m- 
modating itself best to the shape of the iiterine cavity when the 
back is to the left and in front. 


Diagnosis — First Position, LS.A. 

Abdominal Examination. — Unless the legs are extended, the 
fundus of the uterus will be narrower, and the lower part of the 
uterus bimder than in vertex presentations. The hard, round, 
smooth head will be felt in the fundus. It can be moved a little on 
tlie ti’unk, probably the anterior shoulder can be felt, and no small 
part can be detected close to it corresponding to the knee or foot 
which is usually felt close to the large mass when the breech 
occupies the fundus. The back will be felt to the left and in front, 
and the bi*eech will be felt below. The fmtal heart, if the breecli 
is atf the brim, will be heard at a ixiiiit higher than in a vertex 
presentation, usually at'the level of, and a little to tlie left of, the 
umbilicus. The reason why the IVetal heart is heard higher up 
in the case of a breech presentation than it is in a vertex presentation 
is that the breech usually sits on rather than in the brim of the 
pelvis at the beginning of labour. In the rare event of the legs 
being extended before the beginning of labour, the heart may be 
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head lower down, because the incomplete breech, being smaller 
than the full breech, is able to sink lower into the brim. 

Vaginal Examination, — Before rupture of the mend)ranes, 
diagiKJsis by vaginal examination may be difficult. The breech 
does not engage in the brim as early as does the vertex, and con- 
sequently the presenting part is high up at the beginning of lalnnu’. 
riie rounded buttocks, the clett between them, tb(j prominences 
on the sacrum, and sometimes a ftx)t or both feet may be felt. Idie 
bag of membranes is likely to project in an elongated shape, because 
the breech does not fill up the k)wer uterine segment so well as 
the vertex. After rupture of the membranes, the soft l)uttocks, 
the genital organs, the anus, and the foM of the gnan can be felt, 
and three bony points — viz. the twt) tuberosities of the ischia 
and the coccyx — can l»e distinguishe<l. 'I'ho sacrum is IV'lt to the 
lelt and in Front, the genital organs and feet to the right and behind. 

3'he breech is sometimes mistaken for tlnf face. 'I’lie anus, 
howe\'ej*, can be diffin-cntiated from the mouth by the facts tliat 
it grips the finger, that no gums can be bslt, ami that the finger 
becomes soiled by meconium. Again, the nose, the sui)ra-orbital 
ridges, and chin are absent. 

To confuse the breech with the face is the traditional mistake, 
but a more likely mistake is that of diagnosing the }>resentijig part 
as the breech when it is really the shoulder. If the shoulder is 
swollen this mistake can easily be made, but a systematic search 
will reveal the axilla, and, most important and most easily identified, 
the ribs. 

When the legs are extended, the sacrum felt through a small 
os is sometimes mistaken for the bead. The absence of sutuies, 
fontanelles, and hair, if the membranes are ruptured, ouglit to make 
this mistake impossible. 

A knee must be diagnosed from an eUM)W. This is sometimes 
rather difficult when it is high uj). The j)oint of the ellww is much 
sharper than the knee-cap. 

A l(K)t is often mistaken for a hand. 'riiis is visually due to 
carelessness, or to the extraordinary habit that some beginners 
have of withdrawing their finger inimediatery if it encountt^rs any- 
thing unusual. The most inqxvrtant jvoints arc that the hand 
does not possess any part that can be mistaken for tlie heel, that 
the fingers are longer than the toes, and that the thumb can be 
abducted from the palm, and then bent on to it, while no such 
movement of a toe is possible. 
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The difficulty of early diagnosis by vaginal examination should 
impress on the student the importance of careful abdominal exami- 
nation. 

Mechanism 

The movements in the mechanism are besides descent : — 

1. Internal rotation ; 

2. Lateral flexion ; 

3. External rotation. 


First Position, L.S.A. 

Birth of Trunk. 

Internal Rotation . — As the breech descends, the left buttock, 
being in advance, first meets the resistance of the pelvic floor, and 


Pig. 127. — Latebal Pusxion op the Body ik the Third Position 
OP THE Bbeech. 


The anterior (right) buttock is under the pubic arch, and the posterior (left) is 
escaping over the perineum. Tiie child’s sacrum looks directly to the mother's 
right side, and the body is flexed round the symphysis. The shoulders are entering 
the pelvis in the same oblique diameter as that previously occupied by the buttocks, 
so that there is also a slight twist on the body. 

therefore rotates away from the resistance to the free space under 
the pubic arch. The bisiliac diameter, which was occupying the 
left oblique diameter of the pelvis, now comes to occupy the antero- 
posterior diameter. 
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Lateral Flexion . — The breech cannot he flexed and extended 
on the trunk as can the head, but a lateral flexion of the ti-unk 
takes place to enable the child to travel along the curved pelvic 
canal. By further descent the buttocks are bom. If the peri- 
neum is intact tlie anterior buttock, the left, emerges fli-st ; if the 
perineum is lax, or has been torn, both buttocks are horn 
together (Fig. 127 . 

External Eolation . — As the buttocks emerge, the shoulders enter 
the pelvis in the left oblique diameter, the buttocks rotating back 


Fig. 128. — Rotation of the Shooldbhs in the Second Position op the Breech. 

The anterior shoulder is escaping under the pubic arch, the posterior is on the 
perineum, and there is still lateral flexion of the body. The occiput points to the 
mother’s right side, so that there is some twist of the head on the trunk. 

to the oblique position which they occupied originally. ^J’his move- 
ment is not so marked as it is in vertex presentations (Fig. 128). 

The feet escape soon after the buttocks. 

The abdomen is then bom. 

As the shouldera descend, the anterior one, the l(?rt, roUite.H to 
the front, and the chest and sliouldeis are horn. 


Birth of the Head. — 'I’he head now taiters tlie p(!lvis, well 
flexed, the suboccipito-frontal diameter lying between the trans- 
verse and right oblique diameters of the pelvis, the occiput towaixi 
the left and in front. The occiput is tlie most prominent part of 
the head, and so rotates to the front, away from the resistance of the 
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pelvic floor. The head is bom flexed, the chin and face being bom 
first, the occiput last (Fig. 129). 

The after-corning head, when in the vagina, is beyond the con- 
trol of the uterus, and must be expelled by the action of the abdo- 
minal muscles and pelvic floor. 

Second Position, R.S.A. 

The mechanism in the second position is just the same as in the 
first, right being substituted for left, and vice versd. 



Pig. 129. — Rotation Forwards op the Occiput in the Third Position op the 

Breech. 

The anterior shoulder is born, the posterior is on the perineum. Lateral flexion 
of the body is still present. Rotation of the after-coming head so as to bring the 
nape of the neck under the pubic arch and the occiput behind the symphysis is 
occurring. 


Third, R.S.P,, and Fourth Positions, L.S,P. 

Two different mechanisms may occur here. 

1. In ilir (hii-d and fourtli positions of the breech the external 
rotation oi* the buttocks is usually in the sanu^ dii*ection as the 
iiittniial rotation, the sliould(a*s entering the pelvis in the op|X)site 
oblitpie diameter of the pelvis to tluit in which the bisiliac diameter 
entered. The reason for this is that the convexity of the child’s 
spine rotates away from the convexity of the mother’s spine. By 
this mechanism the occiput enters the pelvis rather to the front 
of the transverse diameter just as it does in sacro-anterior positions, 
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and then rotates away ft-om the resistance of the pelvic floor to the 
free space in front. 

2. If the shoulders enter the pelvis in tlie same oblique diameter 
as that in which the bisiliac diameter entered, tbe occiput enters 
the pelvis belund the transverae diameter. If, bowi'ver, tbe bead 
is well flexed, the occiput is still the most prominent part of tbe 
head, and rotates to the front on meeting tln^ ri;.sistance of tlie i)elvic 
floor, making a long rotation through three-eighths of a circle. 
In the rarer cases, in which there is deflcient flexion, the (xxnjjut may 
make a short rotation into the hollow of the sacrum. 

Treatment of Breech Cases Discovered During: Pregnancy. — 

T1 le foetal deatli-rate in breech laboiirn in priiui^ravid® is neai'ly tluvd* 
times greater than that in presentations by tlui vertex. Extt^rnal 
version should be performed whenever a breeeli is discovered during 
pregnancy. The most favourable tinu^ to att(Hn})t conversion is about 
a month before term, as tlien the size of tlie fo‘tus, n^lative to tlie 
liipior amnii, allows of its easy movement, and the bnss'h is not tlusi 
sunk into the pt^lvis. Observation must, howc^viH*, be maintaiiuRl u|) 
to term in ordei* to know that the veJ'tex pi’ibsiHitation pis'sists. Should 
a return to the bj*eecli occur, external vin'sion must Ix^ ii^pi^atisl. In 
cases of difficulty an amesthetic is required with the high Tr(vn<l(vl(Hi- 
burg position in order to aid in the disengagement of tlu^ })i*eech. Th(‘ 
unfavourable cases are those of extension of tlui h^gs and those in 
wliich the breech has sunk deep into the jxdvis. A cei'tain numlxa* ol* 
breech presentations discovered some weeks before teian will undergo 
spontaneous version before term is reached, but that is no reason for 
not attempting conversion by external manipulation. 

Management of Labour with the Breech in Advance. — When a 
breech presentation has been diagnosed the attendant sliould have 
the midwifery forceps ready for use, and should make ari*angements 
for the treatment of asphyxia neonatorum. 

First Stage . — An endeavour should be made to kee|) tlie mem- 
branes unruptured until the os is fully dilated — i.e. the patient 
should be kept in lied and not allowed to Ix^ar down, and cai*e sliould 
be exercised not hi rupture the membranes whih^ making a vaginal 
examination. Full flilatation of the c<‘rvix is of great imjiortance 
in breecli presentation. One of the disadvantages of breecdi pre- 
sentation is tliat tlie smaller softer end of the beta! ovoid comes 
through the cervix before the larger harder end There is a ten- 
dency for the membranes to rupture too early when the breech is 
in advance, as the breech does not fit the lower uterine segment 
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so accurately as the head If the membranes rupture too soon 
the breech will easily complete the dilatation sufficiently for the 
buttocks, legs, and body to slip through, but this dilatation may 
not be sufficient for the head to pass through readily, and ex- 
tension of the arms and head is likely to occur if the breech comes 
through an incompletely dilated os. 

Second Stage . — A vaginal examination should be made when 
the membranes rupture, as the cord may be prolapsed 

The birth must be left to natiu*e as long as possible, and traction 



Fia. 130. — Birth of the After-coming Head. 


The nape of the neck is under the symphysis, the chin is escaping over the peri- 
neum. In delivery the child’s body is carried upwards with its back towards the 
mother’s abdomen, whilst the hand on the abdomen assists the expulsion of the head 
by pressure on the fundus in the direction of the arrow. 

iiiiist not be exercised The student will have to school himself 
to do no more than stand by in uncomplicated cases. He must 
not try to hurry on the labour if all is going well and the fcietal heart 
sliowing no sign of distrcbss. Pulling on the fodus is only too likely 
to cause extension of the arms ainl liuad, an accident which may 
[)ossibly cause a fatal dtday at i\w most ci'itical time. His active 
duties begin as soon as the buttocks apj)ear. He should cover the 
buttocks with a sterilized towel, so that the contact with the cold air 
should not induce prernatui’e inspiratioa When the feet slip out 
lie must examine to find out where the arms are. They should 
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be folded on the chest. If they are not, no time should be wasted, 
but treatment must be adopte<l as described on p. 3(59. He next 
should draw down a l(X)p of the umbilical cord, so that he can tell, 
by feeling its pulsations, whether there is any need for hastening 
delivery. If the umbilical cord is found t<j be lying in the middle line 
behind, over the sacral promontory, it should be moved to one side 
so as to lessen its chance of being pressed xijxm. Wlven the shouhlers 
are born, the patient shoxild be encouraged to bear down, so as to 
expel the head. The body of the child should be supjx>rted and 
canied gently forwards, while the left hand as.sists in the expulsion 
of the head by pressure on the fundus (Fig. 130). 

In a primipara care must be taken to prevent rupture of the 
perineum. The head imist be born fairly rapidly. Pressure on 
each side behind the anus will keep tlie head well forward and aid 
in its expulsion. 


Difb’icultiks in Bueecii Delivkhy 

First Stage. Rupture of Membranes. — In the fii’st stage early 
rupture of the membranes may give rise to difficulty in the birth of 
the head by causing extension of the arms and head, esjiecially if 
traction is ma<lc on the foot, d’his is du(! to the fact that the trunk 
can come through the incomjiletely dilattnl os, and the rim of the 
cervix embracing the trunk closely may catch the elbows and set 
cause the arms to be drawn ujt by the sitle of the hexid : similarly 
the rim of the cervix may embrace the base of the skull, and so 
produce extension of the head 

Should the membranes rupture early it is best to leave the breech 
to complete the dilatation ; if it does not descend witli good [tains this 
can only be due to some disparity in size between the breitch and the 
pelvis. If the pelvis is contracte<l it will be best to bring down a 
leg ; if there is no contraction of the pelvis so that the non-descent 
appears to be due to the large size of the cliild, the bringing down of 
a leg so that the smaller half breech may complete the dilatation 
will again be the best practice. Before this is done cai'eful investiga- 
tion ought to be made to exclude <l(ilay due to weak uterine action ; 
if this is the cause — and it is much the most frequimt cause of delay 
— there should be no interference with the presentation. A Cham- 
petier de Ribes’s bag (see p. 736) may be adopted as an alternative 
to bringing down a leg if the presenting part has not sunk too low 
into the polvLs. If a large enough bag is U8e<l it has the advantage 
of producing fuller dilatation and so diminishing the risk of extension 
of the arms and head during their passage through an incompletely 
dilated os. 
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Second Stage. Sluggish Uterus. — More commonly delay in the 
descent of the breech will call for interference after the os is retracted 
up over the lireoch, and generally will be due to weakness of the pains. 
There ought, however, to be very definite indications either on the 
part of the mother or child A long second stage with draining 
away of the liquor amnii, slowing of the foetal heart-beat, and pro- 
lapse of the umlnlical cord are the cliief indications for interference. 

In such cases there are several alternatives. When a little help 
to the pains is all that is retpiired traction by a finger in tlie groin 
or the fingers of b(jtli hands in both groins will suffice. This is very 
tiring to the fingers and does not give much power, but if exerted 
during the pains will be effectual when slight assistance only is needed 
A fillet, i.e. a sterile bandage or roll of gauze placed over the groins, 
is rarely used nowa<iays and is not always easy to got in jx)sition. 
Tlie breech hook, tliougli a very powcrhil instrument, is too liable 
to damage the fcetus to be \ised except in the (‘ase of dead children. 
Hence, if traction with the fingei's is inetfective and the breech 
not too low down, it is best to bring down a leg and apply traction 
by it. Provided the os is fully dilated and the waters have not 
drained away so that the chihl is tightly graspetl by the utej-us, this 
pix)cedurc will be without danger to the mother and the danger to 
the child will not l)o increased. The application of the forcei)s to 
the l)reoch has been suggested and is practiseil by some, but it is iiot 
a satisfactory vneth(Kl of delivery and may do serious injury U) the 
child. 

Extension of the Legs. — Apart from uterine inertia, <lelay in the 
descent of the breech may be caused by extension of the legs. 
Extension of tlie legs is generally present before rupture of the 
membranes as an abnormal attitude of the child, but it may 
possibly result from some difficulty in the complete breech entering 
the pelvis. 

The efi'ect of exteiuled legs vanes gi'catly. In many cases this 
complication will cause no trouble whatsoever ; many cases of breech 
delivery take place without delay or difficulty with the legs extended. 
This is especially common with the small premature infants which are 
found in a considerable pnqxirtion of breech labours. On the other 
hand, with a large well-developed infant extension of the legs may 
give rise to very grave difficulty. It is rare for the breech to be 
delayed at the brim by this complication ; when delay does occur it is 
more probably due to the small size of the i)elvis or the large size of 
the breech rather than to the extended legs. The legs Ij^^ng along the 
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trunk increase the rigidity of the hcHly by acting as splints, and tlie 
delay generally occurs at the tins' wIk'u lateral fl(>\inn sliould oecnr, 
i.e. when the breech is low dt)wn in the ]»(‘l\ic ciuity. Tlie rigi<l 
trunk entei-s in the axis of the inlet and tends to keep in an axis as 
near this as possible, so that progress becomes diSicult when tlie lower 
part of the tnink has to bend round the symphysis to allow the 
breech to be born. That is why, with small premature childr<>n, the 
rigidity is insufficient to causes delay (Fig. 131). 



Pig. 131.— Bbeech with Extended Legs: Peogbess abbested owing to Want 
OP Lateead Flexion of Tbunk. 

The breech is smaller than the complete breech and than the head. It enters the 
brim easily, but having descended deeply into the pelvis is arrested because the move- 
ment illustrated in Fig. 127 cannot take place. 

Extension of the legs is easily recognized <>u vaginal (‘xamination 
by noticing the absence of the feet from their usual ] )osil Ion along- 
side the butbxjks. Hence, in any case of delay invest iga( ion should 
be made to decide this [Kant, and if the feet are missing from tbeii- 
usual position the fingers should be passed up along the back of the 
thigh till the back of the knee is felt, when the diagnosis will be 
confirmed. 

The best plan in sucli cases is at once to bring down a leg. The 
methixl of doing this is to press into the bend of the knee with the 
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fingers — towards the child’s abdomen and flank, Le. backwards and 
outwards in relation to tlie cliild, and at the same time press down 
with the otlevr liand on tlie abdomen. This produces flexion at the 
knee-joint, and it is then easy to pass the fingers a little further up, 
seize the ankle, and draw down the foot. It is important that the 
leg is flexed before it is brought down, otherwise the risk of fracture 
of the femur is greatly increased. The anterior leg is the better 
one to bring down. 



Fio. 132, — Tbaction of the Anterior Groin in a Sacro- posterior Position of 
THE Breech with Extended Legs, 

The breech has descended so deeply into the pelvis that it cannot be disengaged 
sufficiently to allow a leg to be brought down, so traction with a finger in the groin 
is attempted. 

Impaction of Breech. — Impaction of the breech in the pelvic 
cavity may i*esult from extension of the legs. The rigidity of the 
trunk together witli the flexion of the lumbar spine which accom- 
panies extended legs increases the antero-posterior diameter of the 
breech, and may cause the breech to become tightly wedged in the 
pelvis, more especially in sacro-posterior positions. In such cases 
tlie breech may b(‘ so low down that the swollen genital organs 
of tlie infant jirotrude at the vulva, and yet the breech cannot 
escape over the perineum because tlie rigid trunk will not permit of 
that bending of the body round the symphysis pubis which normally 
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occurs before delivery. Impaction may also result from large size 
of the child or small size of the pelvis. 

The treatment of impacted breech may be extremely difficult. 
The first thing is to get the patient fully under an aiaestlietic so as 
to obtain the maximum relaxation possible. A preliminaiy liyjx)- 
dermic injection of morphia is of assistance. An attempt must then 
be made to push tlie breech up out of the pelvic cavity, and, if this 
is successful, to bring down a leg in the way already described, and 
thus break up the impacting we<lge. Even if tla^ impaction can be 
undone it may be found that the leg cannot he readied owing to ilu* 
size of the breech, or that the cliild is so tightly graspixl by tlu* uterus 
tliat it is imjK)ssible to bring down a leg with safcdy. If sufficient 
relaxation cannot be obkiined to allow the bnHx*h to be })ushed out 
of the pelvis, traction must be applied directly to the buttocks. Unless 
the breecli is right down at the outlet the traction should fii-st be 
applied to the anterior groin, and when the buttock lias been brouglit 
down low enough to appear under the symphysis pubis the tra(*tion 
should be transferred to the posterior groin, as that liuttock has to 
make the wider sweej) round the symjihysis (Fig. 132). Tlie fingers are 
generally quite useless in these cases of tight impaction, and the fillet 
also very often fails, though a length of strong ruliber tubing, if it can 
be passed over tlie gixiins or round the pelvis of tlie child, occasionally 
succeeds. Generally no course except traction with the breoch-li(K)k 
will be of any avail, and even with eviuy care the use of this 
instrument may result in fracture or dislocation of the liij) or injury 
to the soft parts of the child. In exceptional cases the extreim^ 
measure of embryotomy may be called for. 1'he hij) should be 
cut tlirough by a sharp h(K)k over tlie groin or with embryotomy 
scissors, and the separated limb removed; sufficient ixKim will tluai 
be available to bring down tlu^ otlu^r leg and extract. 

Extension of the Arms. — After the birtli of the butt<x*ks an 
examination should be made to see that the arms are flexed on tlie 
chest. If not they will lie displaced upwards, genenilly extended at 
the sides of tlie liead. 

As the shoulders lie in one or other oblique diameter, one arm is 
anterior and the other jxisterior. As tlie Ixxly is bending round 
the symphysis the anterior arm is tightly wedged lietween the child’s 
body and the anterior pelvic wall, while liehind there is the extra 
space of the sacral hollow therefore the jxisterior arm is the easier 
to bring down first. To do this it is imjKirtant that tlie child s body 

2 ii 
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Fig. 183.—Extended Arms : Bringing down the Posterior Arm. 


The child’s body is swung up towards the mother’s abdomen. Two fingers of the 
left hand are being passed up to the bend of the elbow to flex the arm and bring it down 
with a wide sweep across the child’s face. 



Pig. 134. — Extended Arms: Rotation of the Body to Disengage the 

Anterior Arm. 

The anterior arm is tightly wedged behind the symphysis. The child’s body is 
rotated in the direction which will bring the arm across the face. 
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should first be drawn <lownwards so as to briiij,' the. arms as easily 
as possible witliin reacli, otherwise it may be difficult to to the 
elbow. The Ixwly is j.fi-as|x 3 <l rouiul the le^^s or round the pelvic 
girdle to avoid injury to the liver and other abdominal visceiu, and 
carried upwards towards the motbei-’s alxlomen so as to be out of the 
way, and, at the same time, to swing the jx)sterior shoulder ilownwartls. 
Pass up the left hand along the child’s back till the upper arm is 
reached, then witli tlie first and second fingei-s along the humerus 
press into the bend of the elbow. This produces flexion of the arm, 
and if an assishint can press on the uterus at the .sanu! time it helps 
to bring the forearm down within reach of the fingers. 'I'he I'oj'earm 
is generally easily reached with the tips of the fingce-s, and can tlu-n 
be pressed down over tlu; child’s fa<-e with a widci sweej), thus bi-ing- 
ing the hand dou'n to the outlet. 'The hand is then seized, and by 
gentle traction it may bo found ^lossible to get the point of the shoulder 
to slip out over the perineum. If this is done, the delivery of the 
anterior arm is easy. All that is necessary is h) swing the child’s 
body backwards towards tin; perineum, 2 )ass the right hand as bcd'ore 
along the child’s l)ack till the fing(‘ra can j)ress into the bend of the 
elbow, and push the forearm down acro.ss the face (Figs. 133, 134). 

If the point of the posterior shoulder cannot bo delivered first, 
the bringing down of the anterior arm may be very difficult, as the 
additional breadth (from the tip of the shoulder to the junction of 
the neck with the shoulder) causes the anterior arm to be tightly 
pressed against the symphysis. Slnnild it be found that the anterior 
arm is tightly wedged against the anterior pelvic wall, the best 
plan is to rotate the child’s bcxly so as to bring the shoulders into an 
oblique diameter or even so far as to make the anterior shoulder 
po.steiior. This rotation must be done in the direction which turns 
the face tewards the extended anii. 'J’his manoaivie often results 
in bringing the i-etained arm acro.ss the chest, so that it can easily 
be reached and drawn down. 

Dorsal Displacement of the Arm. — A rare condition, known as 
dorsal displacement of the arm, may occur in which the upper arm 
is extended while the forearm is flexed ami lies along the na^xj of tlie 
neck. This (lisplacement may be pnxluced by attempts to rotate 
the bcxly forcibly, or by rotating the face aw'ay from tin; retained arm 
in the manipulation described above (Fig. 135). 

In order to undo the displacement the body must be rotated in 
the opposite direction to that which produced, or might have piwiuced, 
the displacement, i.e. so as to make the face hx>k towards the dis- 
placed arm. 
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In all nianipnlations for bringing down the arms the greatest 
gentleness must be exercised, as separated epiphyses, fractures, dis- 
locations and injuries to the nerves of the brachial plexus are easily 
produced by rough methods. 

Delay in the After-coming Head (a) Above the brim ; (6) In the 
cavity. 



Fia. 135.— Dorsal Displacement of the Arm. 

To undo this displacement the body is rotated so as to make the face look towards 
the displaced arm. The fingers grasp the child by the thorax, not the abdomen. 

(a) Delay above the Brim . — The chief difficulty with the after- 
coming head will occim in those cases in which the head is arrested 
above the pelvic brim. The base of the skull will have passed the 
inlet, but the wider part of the vault — generally a little below the 
biparietal diameter — will be arrested. This may be due to a con- 
tracted pelvis or to a large head or to extension of the head 
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Treatment 

Delivery of the head detained above the biiiu is best effected by 
traction from below assisted by snprapiibic pressure. Traction may 
be applied either directly or by means of the foi'ceps, but the former 
is generally effective and is more rapid, and, every moment being of 
importance if a living child is to be obtained, ouglit to be attempted 
first. Various methods have been described, but none is as efficient as 
the one known as “jaw flexion and shoulder traction,” and that, there- 
fore, is alone worthy of adoption. It is carried out as follows : — 

The child’s iKxly, wrapjied uj) in a warm clotli, is placed stiwldh*- 
wise along the flexor surface of the left arm so that tlie legs and arms 
hang over the sides of the arm. The fore and middle ffngei-s are 
inserted into the vagina and passed up far enough to enable the 
index finger to be passed into tlie child’s mouth and well back on to 
its lower jaw. As the head will pass the la-im most easily in the 
transverse diameter, if not already in it it should be rotated into that 
diameter, especially in cases of flattened pelvis, 'riui hea<l shoixld 
tlien be pressed fii'inly down from al)ove — when jK)ssiblo by an 
assistant, or if not, with a clean towel over the alxlominal wall to 
avoid soiling the hand — most piussure being (iX(U’ciHed on the fore- 
head end of the head, so as to flex it and bring the jaw as low down 
as possible. The fingers passed into the mouth must exercise only 
sufficient pressure to keep the head fn)m bec(uning extended. Traction 
is not applied to the jaw, but to the shouMer. ’I'he index and middle 
fingers of the right hand are placed over th() shoulders, one on each 
side of tlu( child’s neck. '^I’hese fingers, when there is marked e.x- 
tension, may aid in fle.xing the In^ad by pressing the occi})ut upwards 
while the finger in the jaw draws tlu! face downwards. As soon 
as the head is flexed the fingers on the shouMers apply traction, first 
of all in a direction as far back as the jKjrincum will allow, and as the 
head descends the line of traction is gnulually carri(Ml more forwai'd 
by raising the left arm on which the child is riding. When the najxe 
of tlie neck is under the pubic arch and the face in the hollow of the 
sacrum, the fingers can be removed from the shoulders and assist the 
expulsion of the head by suprapubic pressure (Figs. 13(5, 137). 

In carrying out jaw and shouhler traction cans must be taken not 
to damage the child’s mouth or jaw by tiK) forcible pressure. To 
avoid this danger Smellie suggeste<l placing two fingers on the upper 
jaw on each side of tlie nose instead of into the mouth, but tliis gives 
too insecure a hold to be of service. The cliief merit of this methixl 
over traction by the forceps applied to the after-coming head is that it 
can be adopted at once ; instruments and sfiecial preparations are not 
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Fig. 136. — Extension op the After-coming Head. Delay in the Pelvic Cavity. 

Jaw and Shoulder Traction. 

The child’s body rides on the left arm. A finger passed into the mouth keeps the 
head flexed, while traction is applied to the shoulders by the fore and middle fingers 
over the clavicles. 



Fig. 137.— Extension op the After-coming Head. Delay in the Pelvic Cavity. 

The child’s body lies straddle-wise along the left arm, with the fore and middle 
fingers in the child’s mouth. The right hand, over a sterile towel, presses down the 
head, and as it descends, the left arm is raised in the direction of the arrow. 
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necessary. In cases of difficult breech delivery the forceps ought to 
be boiled and ready at hand If ready and applied quickly the forceps 
is a very good means of delivery. Tlie ehihrs iHxly is held up 
towards the mothers abdomen and tlie blades applied to tlie liead 
below the body. If tlie forceps fails to deliver tlie head, or if the pul- 
sation in the cord has ceased*for some minutes, it is liest to perforate 
the head so as to inflict as little damage on the motlier as jxissible. 
It may be well to note here that the method of delivery liy swinging 
the child’s body up towards the mother’s abdomen ami at the same 
time expressing the head by fundal pressure as descrihe<l for cases 
in which the head is detained in the cavity, is (jiiite inajiplicable 
to '‘above the brim cases. 

(b) Delay in the Cavity . — When the liead has descended inh) the 
pelvic cavity it is out of the grasp of tlie uterus, and its further 
piogress depends on tlie retrachid upper segim^nt being Foi’cmmI down 
on it by the bearing-down efforts of the mother. If these efforts 
are feeble and the resistance of the muscles at tlu^ outlet consider- 
able, the delay may be fatal to the child. Extension of the head 
by presenting a larger diameter to the pelvic cavity is a froijuent 
cause of delay (see Fig. G4c). 

Ill such cases the best treatment is to prc^ss firmly on the fundus 
througli tlie alxlominal wall so as to push the head as low down in 
the pelvis as possible, and tlien by swinging the child’s iMwly up 
towards the mother’s abdomen, the head will be expr(\ssed. This 
method is quite inapplicable until the liead is entii*ely through 
the brim. Should it be found im]X)ssibh‘ to press the luxid down to 
the outlet, jaw and shoulder traction as d(\scrib(^<l alH)Vf‘, should lie 
adopted at once, as the nape of th<5 neck must 1x5 Ixihind the 
symphysis and the face in the sacral hollow Ixd'ore swinging the 
lx)dy upwards will he of any avail. It is also the Ixist method of 
delivery if extension of the head is pn^sent and cannot be connected 
by suprapubic pressure alone. A simph^r method than jaw flexion 
and shoulder traction when the head is in the jxdvic cavity is tx> aiqily 
traction by two fingers over the shoulders whil(5 tlie Ixxly is swung 
towards the mother’s alxlomen. In the rare cases in which the face 
comes down anteriorly, rotation of the Ixxly externally with manual 
rotation of the head internally sliould Ixi practised, the hand being 
passed up alongside of the child’s face and then rotated 

When the umbilical cord is pulseless and there is any difficulty in 
delivery of the after-coming head, perforation through the occiipital 
bone ought to be done at once, rather than risk any injuiy to tlie 
mother. 

Serious injuries to the child may result in pulling tlie head through 
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the brim, and indeed frequently cannot be helped because the head 
must be delivered quickly to obtain a living child. It is better to 
pull hard in the right direction and to risk these injuries, for a living 
though injured child is better than a dead child even if undamaged. 
The most likely injury is paralysis of the arm from injury to the 
brachial plexus. Rupture of the sterno-mastoid and other muscles 
of the neck, and haemorrhage into the cellular tissue of the neck may 


Fig. 138. — Shoulder Presentation : Dorso-anterior Position. 

The head is in the left iliac fossa, the back lies obliquely, and the breech is on the 
right above the iliac fossa. 

also occur. As the child is often born asphyxiated, preparations for 
its resuscitation should be made before delivery is completed. 

Tearing of the tentorium cerebelli, or falx cerebri, is an extremely 
common form of injury in the foetus. Eardley Holland found these 
tears in 48 par cent, of fresh viable foetuses, associated almost invari- 
ably with subdural cerebral haemorrhage. Most of the fatalities were 
the result of breech or forceps deliveries, but a few resulted from 
apparently normal labour. Tearing is especially liable to occur dur- 
ing rapid extraction of the after-coming head ; tears vs'^ere found by 
Holland in 75 per cent, of foetuses born dead with the breech in 
advance. 




CHAPTER XXXIII 


ABNORMAL PRESENTATIONS {continued) 

OBLIQUE LIE. SHOULDER PRESENTATION 

Cases in which the long axis of the hetiis does not lie in the long 
axis of the uterus are described as “transverse” or “ oblique ” lies. 
It is very rare to find the long axis of the foetus at right angles to that 
of the uterus — such a condition would be possible only with very 
sniall and premature children. Generally the hetal axis is obliipie 
to the uterine axis and the degree of ohlitpiity varies greatly, hut all 
such cases are usually included under “ transvei-se ” lie. The point 
of the shoulder is usually the presenting part, and hence the term 
“ shoulder presentation ” is used as synonymous with “ transverse lie ”. 

Causation. — All the conditions mentioned on p. 330 as liable to 
produce mal-presentation may cause a shoulder presentation. It is 
particularly frequent with premature children and the second of 
•twins. Contracted pelvis and uterine obliquity are also common 
causes. In many cases no ca\ise can be discovered 

Frequency.— The frecpiency of shoulder presentations varies 
greatly in different statistics, but about 1 in 200 may 1)0 taken 
as near the mark. I’hey are six or seven times more frecpient in 
multipai’a) than in primigravi<lie, no doubt owing to the laxity of 
the abdondnal wall in the former resulting in a greater degree of 
uterine obliquity, though the fact that many more births will occur 
among niTiltiparse must not be forgotten. 

Positions. — ^The child commoidy lies with the head in one iliac 
fossa, the body sloping obliquely across the pelvis and the breech 
occupying a somewhat higher position than the head on the opposite 
side of the abdomen. The production of such a lie can be readily 
understood if the head, owing to difficulty in engagement, is imagined 
to slide up into the iliac fossa. Much more rarely the breech may slip 
into the iliac fossa and the head occupy the higher position on the 
opposite side of the abdomen, in which case some part of the trunk 
may present. 

In shoulder presentation the acromion process is sometimes taken 

(377) 
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as the denominator, but generally two positions only are designated, 
dorso-anterior and dorso-posterior. Of these the first is much the 
commoner and for the same reason as in vertex presentations, viz. 
that the child accommodates itself better to the shape of the uterine 



[From the Radiological Department of St. Thomas's Hospital, 
Skiagram of a Shoulder Presentation. Thirty-sixth Week of Pregnancy. 

cavity with its hack to tlie front (see p. 288). Indeed, as might be 
expected from the preponderance of L.O.A. positions of the vertex 
and from the common obliquity of the uterus being one with the 
fundus to the right, the liead in the left iliac fossa with the right 
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shoulder presenting and the back to the front is the most frequent 
position in transverse lies (Figs. 138, 139). 

Mechanism and Course of Labour. — As the child, if lying trans- 
versely, cannot be bom naturally unless in exceptional circum- 
stances, it would he quite correct to say that there is no true 
mechanism of delivery. Delivery by the natural powers may, 
however, take place under certain conditions. 

1. The transverse lie may be altered into a longitudinal one at 
the commencement of labour as the result of ntej-ine action, and 



Fia. 139. — Shoulder Presentation : Dorso-postebiob Position. 

The head is in the right iliac fossa with the small parts in front, and the breech on 
the left above the iliac fossa. 

spontaneous rectification by which a head presentation occurs, or 
spontaneous version, by which a breech presentation occurs, may be 
brought about. 

2. With a small child, a ifximy pelvis, and strong uterine action, 
the child may be bom by the mechanism proper to a shoulder pre- 
sentation. This is known as spontaneous evolution. 

3. With a dead and macerated or small, soft foetus the body may 
double up and be bom in this way through a roomy jielvis. This is 
known as spontaneous expulsion. 
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Spontaneous Rectification. — Many cases, diagnosed as transverse 
before the commencement of labour, are found to be lying longitudin- 
ally after labour has begun. The uterine contractions press on the 

two poles of the foetus 
and tend to bring them 
into the long axis of 
the uterus. That this 
must frequently occur 
in cases of slightly 
oblique He is clear. 
With a freely movable 
hetus and strong uter- 
ine contractions there 
is no reason why the 
same thing should not 
occur with a nearly 
transverse position of 
the child. If rectifi- 
cation does occur it 
will probably do so 
early in labour, cer- 
tainly before any part 
of the child is driven 
into the brim. It 
may occur immedi- 
ately after the mem- 
branes have ruptured, 
3,8 then the direct 
action of the uterine 
contraction on the two 
poles of tlie child will 
be increased, but it 
will not take place 
vyhen the waters have 

Fig. 140.— Shoulder Presentation; Spontaneous drained away to any 

Evolution (1). considerable degree. 

The shoulder with the prolapsed arm has rotated or if any part of 
under the pubic arch. The head is above the brim, and child has pro- 

the body is being squeezed past it with extreme flexion , i ^ 

of the dorsal spine. lapsed. 


Spontaneous Version. — This is very rare, but occurs occasion- 
ally at the time of rupture of the membranes. Some of the cases 
may be those in which the breech was originally lower than the 
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head, but it may also occur in tin 

the head is the lower pole. Littli 

which it is produced. Possibly it 

contractions, chiefly 

fundal, pushing down 

the breech, while the 

part of the uterus over 

the head is sufficiently 

relaxed to allow tlie 

head to rise. 


Spontaneous Evo- 
lution. — 'Fhis, being 
the natural mechanism 
of a shoulder presen- 
tation, deserves some- 
what fuller considera- 
tion. If the foetus is 
small and soft, the 
pelvis capacious and 
uterine action stnmg, 
the child may be born 
naturally. The shoul- 
der is forced down into 
the pelvic cavity, the 
arm generally being 
prolapsed. The shoul- 
der, following the usual 
rule, is rotated under 
the symphysis pubis 
and is foived down to 
the outlet so as to be 
.visible externally. The 
clavicle and neck of 
the child are tightly 

pressed against the squeezed past the head by extreme 

back of the symphy- flexion ; the ribs distend the perineum, whilst the 
sis. The head, which breech occupies the sacral hollow, 
is lying above the 

brim, is squeezed against the trunk with extreme lateral flexion of 
the cervical and upper dorsal spine. Strong uterine contractions 
drive the tnmk past the head so that the ribs distend the perineum, 
while the breech is forced into the hollow of the sacrum, 'flic luut 
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of the thorax below the shoulder already born now escapes, followed 
by the breech and legs. The ix>sterior shoulder and arm and then 
the after-corning head are bom in that order. The extreme com- 
pression and the excessive lateral flexion of the foetus make it unlikely 
that the child will be bom alive. Cases, however, have been recorded 



Fig. 142. — Spontaheoos Evoldtion (3). 

Escape of the thorax, followed by the breech and legs. 

in which a iliving child has been delivered by this mechanism. It is 
most likely to occur with the second of twins when the uterus is 
acting strongly, the small size of the child and well-dilated maternal 
passages providing favourable conditions for its occurrence (Figs. 140, 
141, 142, 143). 
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Spontaneous Expulsion. — This is the name given to the delivery 
when the child is expelled doubled u}) witli the chest and pelvis 
pressed together, and the head and feet coming last. Oidy in 


Fig. 143. — Spontaneous Evolution (4). 

The trunk and legs have escaped, and the posterior arm and after-coming head only 
are left. 

premature and macerated foetuses will the body be soft enough to 
double up and undergo the compression necessary for this mode of 
delivery, and hence spontaneous expulsion is not often seen. Further, 
it is not always easy to distinguish tliis mode of delivery from the 
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preceding one, and no great stress can be laid on the exact mechanism 
by which birth takes place when small and softened foetuses are 
compressed and forced thi-ough the pelvis by a strongly acting uterus. 
Considerable variations from the classical descriptions will occur, and 
several cases of deliveries of this kind have been accurately recorded 
which have some of the characteristics of both spontaneous evolution 
and expulsion (Fig. 144). 

The point to be kept in mind is that a natural termination in 
any of these four ways is infrequent, and in the case of an average- 


Fig. 144. — Spontaneous Expulsion. 

Delivery of a premature or macerated fcetus by doubling and compression of the body, 


sized child is very unlikely to occur after the labour has been in 
progress some time, especially after rupture of the membranes. 
Hence no reliance can be placed on the natural forces effecting 
delivery, and the lie of the child must be altered into a longitudinal 
one as early in labour as possible. 


Diagnosis 


Great reliance must be placed on the abdominal examination, as 
these cases are most easily diagnosed by this method. This is 
fortunate, because it enables the oblique lie of the child to be 
discovei'ed before the end of pregnancy, or early in labour before 
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the membranes have ruptured, or before any part of tlio cliild has 
descended into the pelvis. 

On inspection the uterus may appear asymmetrical, l)eing broader 
below and not as high in the abdomen as would be expected for the 
term of pregnancy reached. The degree of asymmetry will naturally 
depend on the degree of obliquity of the lie of the child — the more 
nearly it approaclies the transverse, tlie more marked will be tlie 
change in the shape of the uterus. On palpation the head will he 
missed from tlie pelvic brim and will he found in one or otlier iliac 
fossa ; the trunk will be discovered running obliipiely from the liead 
upwards and across to tlie opposite side to end in the softer breecli, 
which forms a rounded end to the trunk on the opposite side to, and 
at a somewhat higher level than, the head (see Fig. 81). Most 
commonly the firm back will be made out U) the front with the 
small parts of the foetus above, but occasionally below, it. The 
lower pole of the uterus at the pelvic brim may be empty and not 
reveal any presenting part to the examining fingers ; the fundus 
may similarly appear eriqity or to contain nothing but small 
parts. 

Auscultation does not give any distinctive e\idenct\ On vaginal 
examination during |)regnancy, or at tlu^ beginning of labour, the 
presenting part will be too high u}) to be felt, no part of the 
frntus having entered tlie pelvis. During the labour the mem- 
liranes may bo noticed to bulge in the elongated sausage-like shape 
which tliey assume when the presenting part does not come down 
into the lower uterine segment to keep the general intra-uterine 
pressure from the forewaters. Sometimes the arm or the cord may 
be felt presenting in the bag. The membranes generally rupture 
early, and this is often accompanied by prolapse of an arm, which 
may be taken to settle the diagnosis. If an arm does not come 
down the point of the slioulder may be felt, and the axillary fold, the 
scapula, and the ribs recognized. After the membranes have ruptured 
and the uterus has retracted down on the child, abdominal palpation 
is difficult, as the various parts of the child are squeezed together 
and the uterine wall has become thick and hard and moulded round 
the child. 

Some doubt as to the diagnosis may arise if the lie of the child 
is only very slightly oblique. The head, if movable above the brim, 
may be considerably to one side, and yet, after labour has begim, 
come down readily into the pelvis. In breech presentations 
especially, the presenting part may be found in one iliac fossa and 
the small parts in the other, and yet after labour has been in progress 
some time the breech will be found deep in the pelvic cavity. The 

2(7 
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difficulty in diagnosis that most commonly arises is to distinguish 
a transverse lie from a breech presentation. This will be more 
likely to occur when the case has not been seen early enough to allow 
of the position of the head being defined with certainty by abdominal 
examination, so that the vaginal examination has chiefly to be 
depended on for a diagnosis. If the shoulder presents and suflScient 
time has elapsed for an oedematous swelling (caput succedaneum) to 
have formed on it, it may simulate a buttock, and the acromion 
process the ischial tuberosity, while the fold of tlie axilla is very 
like the groin. In a shoulder presentation the ribs and scapula are 
the characteristic features to be sought for; if meconium is passed 
or the anus and genital organs recognized with certainty, the diagnosis 
of a breech presentation is decided Should the arm have prolapsed 
it must bo distinguished from a leg, the hand from the foot, and the 
knee from the elbow. 

The projecting heel and malleoli, and the fact that the foot is at 
right angles to the limb and does not admit of complete extension in 
a line with the limb, serve to distinguish the leg, while the greater 
length and mobility of the fingers as compared with the toes, and the 
fact that the thumb can be abducted from, and opposed to, the palm, 
characterize the hand. A good plan is to place two fingers in what 
is taken to be the hand, and to try and “ shake hands witli it ”. The 
feel of the hand, which sometimes grasps the fingers, is often sufficiently 
characteristic to decide the diagnt^sis. The elbow is more sharply 
pointed and not so broad as the knee ; it is said that the mobility 
of the patella on the knee may serve to distinguish it from the 
olecranon, but this is not a reliable sign, as the leg is so tightly flexed 
on the thigh when the knee presents that no movement of the patella 
is obtainable. The olecranon, however, projects more markedly, 
is more pointed, and has a decided depression on each side of it. 
When there is any difficulty the best plan is to extend the limb and 
bring down the foot or hand for examination. In any case of diffi- 
culty the patient must be anaesthetized and a full exploration of the 
pelvis made, the whole hand if necessary being passed into the vagina. 
The importance of this advice cannot be exaggerated, as it is no 
unusual thing for a shoulder to be mistaken for a breech presentation 
with grave risk to mother and child. 

Prognosis 

In shoulder presentations the outlook for the mother is graver 
than in any other presentation, but the earlier the condition is 
recognized and the earlier the lie is remedied the better the prognosis. 
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As in all rnalpresentations, the condition producing it may add to 
the difficulty of delivery; complications are frequent, and internal 
manipulation, with its increased risks of infection and damage to the 
maternal soft parts, is required in a considerable proportion of cases. 
Neglected shoulder presentations are always serioxis. All the risks 
of obstructed labour will be present, including rupture of the uterus 
from over-distension of the lower uterine segment, and, in the case 
of the child, death from pressure and diminution of the matemal 
circulation to the placenta is the usual occurrence. Hence the outkx)k 
for the child is serious, and a very large proportion of the children 
will be still-born. Prolapse of the umbilical cord, prematurity and delay 
in the birth of the after-coming head after version, are the common 
causes of fcetal death in transverse lies. 

Treatment 

As under ordinary conditions natural delivery cannot be looked 
for, the transverse lie of the child must be changed into a longitudinal 
one. If the case is seen early enough it may be possible to do this by 
external version (Fig. 145). If the os is dilated sufficiently to admit 
two fingers, no part of tlie cliild is prolapsed, and there is sufficient 
liquor amnii, bipolar podalic version maybe pcirformed (seep. 081); 
if labour has advanced sufficiently to allow of a hand being passed 
into the cervix to complete dilatation and not so far that the uterus 
is closely retracted on the child, internal version (sec p. 683) must be 
done, a leg brought down, and the delivery completed as a breech. 
If the case is too advanced for version to be done with safety, de- 
capitation (see p. 715) is the only means available for breaking up 
the wedge formed by the head and trunk with the shoulder in 
advance, being tightly jammed into the pelvic brim. 

If the condition is recognized during pregnancy, an attempt should 
be made to correct the lie, so as to produce a vertex presentation. 
This can be done without risk to mother or child and usually without 
difficulty. The trouble is that the malposition is liable to recur. 
Hence careful investigation should be made for uterine obliquity, 
contracted pelvis, or other cause, and an effort made to counteract 
it when possible, or, as in the case of contracted pelvis, the treatment 
should be modified to meet the complication, e.g. by the induction 
of premature labour or Csesarean section at term. In any case in 
which a transverse lie has been rectified, frequent examination of the 
patient will be necessary up to the onset of labour to ascertain that 
there is no recimrence of the malpresentation. When the head has 
been manipulated over the pelvic brim, careful padding in the iliac 
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fossae and along the sides of the uterus witli a tight binder over it 
may help to keep the lie longitudinal till labour begins. 

Even if external cephalic version should fail, or the condition 
recur, another attempt should be made as soon as labour commences. 
The uterine contractions will then assist in maintaining the long axis 
of the child in the long axis of the uterus. Should this not be so, if 
the bag of membranes is still intact it is better to await dilatation 
sufficient to admit two fingers, before attempting any internal mani- 
pulation. The bag of membranes is so valuable as a dilator when 


Fig. 145. — ^Rectification of an Oblique Lie by External Manipulation. 


The body of the child is raised and the breech pushed towards the fundus by the 
left hand whilst the right hand presses the head down into the pelvic brim. 

there is no efficient substitute in the presenting part and the danger of 
prolapse of the umbilical cord is so serious to the child, that it is better 
not to risk premature rupture by internal manipulation. If, however, 
there is sufficient dilatation to admit two fingers, there is the alterna- 
tive of either proceeding at once to perform bipolar podalic version, 
or of waiting till the os is sufficiently dilated to allow internal version 
to be carried out. The latter alternative is to be preferred if the 
attendant can remain near at hand so as to be ready to interfere at 
once if the membranes rupture. If this occurs early bipolar version 
may^still be possible, if an attempt be made immediately after rupture 
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of the membranes. If, on the other hand, the hag remains intact 
long enough to allow internal version to be done an advantage will 
be gained in the greater ease of turning the child and in the avoidance 
of complications. Should the membranes rupture before there is 
suflicient dilatation to allow the hand to be passed into the uterus 



Fig. 146. — Neglected Shoulder Presentation : Impaction, 

The shoulder and arm, forming the apex of the wedge, are driven into the brim ; 
the head and neck on the one side and the trunk on the other form the sides of the 
wedge. The liquor amnii drains away and the upper uterine segment becomes 
moulded on to the child, while the lower segment becomes thinned. 

or to dilate the cervix sufficiently to admit the hand, a ChaJii- 
petier de Ribes’s bag should he inserted to dilate the os, and version 
performed immediately the bag is expelled. If the os is partially 
dilated and soft, it may be possible to increase the dilatation by 
stretching with the fingers sufficiently to allow the hand to be passed 
cautiously into the uterus and to bring down a f(X)t. If an arm has 
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prolapsed, there is generally sufficient dilatation to allow the hand 
to be passed into the uterus and version to be done ; if not, the 
prolapsed arm should be replaced, and a Chainpetier de Ribes’s bag 
put into the uterus and internal version performed as soon as the 
bag is expelled 

Neglected shoulder presentations witli impaction render decapita- 
tion necessary. Happily such cases are nowadays rare. The liquor 
amnii drains away ; the upper segment of the uterus becomes firmly 
retracted on to the child and cannot be felt to relax ; the foetal parts 
are not recognizable on abdominal palpation. The lower uterine 
segment is dangerously thinned, so that rupture may readily be 
caused by efforts at version. The shoulders and head of the foetus are 
so firmly wedged into the pelvic brim that they are immovable, and 
the prolapsed hand is dusky and swollen from interference with the 
venous return. The child is invariably dead in such cases ; if not 
from prolapse of the umbilical cord, from the continued pressure and 
from interference with the placental circulation. The mother is, there- 
fore, the only consideration, and the simplest and least dangerous 
method of delivery should be adopted, and tliat without delay, because 
of the risk of rupture due to overstretching of the lower uterine seg- 
ment. In these circumstances decapitate the tear witli the sharp 
hook, scissors, or a wire ecraseur (see p. 716), to break up the 
impacting wedge ; push up the head, apply tx’action to the arm so as 
to deliver the trunk, and then deliver the decapitated head (see p. 716). 

Owing to the risk of causing uterine rupture by injudicious 
efforts at version in neglected shoulder presentation, teachers and 
text-books have perhaps tended to lay undue stress on this condition, 
and to give the student a somewhat exaggerated impression of the 
danger of version in any case in which the patient has been long in 
labour. Candidates at an examination, for instance, if asked the 
treatment of a patient twelve hoims in labour with the arm prolapsed, 
will hesitate to suggest version and recommend decapitation because 
of the emphasis which has been laid by their teachers on the risk 
of rupturing the uterus. The chances are that after twelve hours 
version could be easily performed, and without danger if done 
carefully. If the uterus had been in strong contraction, and the 
labour had advanced very rapidly in that peiiod of time, the shoulder 
might already be too firmly impacted in the pelvic brim for version 
to be employed with safety, but in the vast majority of eases this 
would not be the ease. Version properly performed is a simple 
operation without the difficulty there is in decapitation in dividing 
the neck when the shoulder is high up and the child’s head tightly 
compressed against it, and without the risk of injury to the bladder 
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and other maternal soft parts. It is therefore worth while to con- 
sider the special points which would indicate the advisability or 
inadvisability of attempting version. 

The length of time the patient has been in labour is no criterion ; 
from what has been said above, the activity of the uterus is the 
deciding factor. If on abdominal examination tlie uterus is found 
relaxed between the pains and the foetal heart is heard, version ought 
to be possible. Full anaesthesia must be induced, and in these 
circumstances a hypodermic injection of morphia (gi'. i to 
beforehand is of as.sistance in procuring complete relaxation. The 
whole hand should then be passed into the vagina and tentative 
efforts made to push up the shoulder and to get the hand into the 
uterus to seize a leg. Should these efforts cause uterine contractions, 
so that the hand is gripped by the uterus when any attempt at move- 
ment is made, then it is obvious that it would be unsafe to proceed 
with version. If the hand can be got into the uterus, but when any 
attempt is made to di’ag down a foot the uterus is felt to contract 
and resist the change of position, it will again be clear that there is 
danger in persisting, and decapitation should be preferred If, on 
the other hand, the relaxation produced by morphia and chloroform 
allows of the hand being passed up without resistance, and traction 
on the foot does not make tlie uterus contract and gi’asp the foetus, 
version ought to be done quite independently of the length of time 
the patient has been in labour. Without exercising undue force, 
traction should be kept up on the foot while efforts are made to push 
the head upwards from the iliac fossa. The method of tying a 
piece of tape to the foot, by which traction can be made with one 
hand externally while the other pushes the shoulder up internally, 
as described on page 684, is a very useful method in such cases. By 
continuing to exercise gentle traction in this way the head will 
generally be felt to move upwards in the course of a few minutes. 
If it does not, wait a little and try again, and if still the head will 
not go up, then decapitate rather than try to force the child to turn. 
It is evidently held by the uterus, and though force might over- 
come the resistance, to use it would almost certainly cause I’upture. 
When the signs of obstructed labour (see p. 463) are obvious there 
is no alternative but decapitation. 

COMPLEX PRESENTATIONS 

Prolapse of the limbs occurring with a vertex presentation is 
known as a “ complex presentation Commonly it is the hand which 
comes down, rarely the foot, and very occasionally the hand ahd foot. 
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The most usual form of complex presentation is for the arm to 
come down alongside the head. It will occur under much the same 
conditions as prolapse of the umbilical cord — with a small head and 
a large pelvis, in contracted pelvis with marked uterine obliquity, 
and in other cases in which the head does not fit the brim properly 
and so leaves room for the hand to come down. 



Fig. 147. — Complex Pbesentation. 
Prolapse of arm with vertex presentation. 


Treatment 

The treatment in these cases is to replace the arm under anaes- 
tliesia ; put the whole hand into the vagina, push the prolapsed 
hand over the front of the head and above its greatest diameter, 
and then press the head down into the brim. At the same time the 
cause of the prolapse should be carefully investigated and the case 
manasred aecordinir to what is found. If the head is small and the 
pelvis capacious, there will be plenty of loom for the head to pass 
even if the arm comes down with it. In such cases over-rotation of 
the shoulders may occur, so that the occiput may turn to the right 
in a first position or the left in a second position. If there is uterine 
obliquity, correct it, and put on a tight binder and make the patient 
lie on the side opposite to the fundus. If the jiclvis is contracted. 
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the arm will probably prolapse again ; in this case perform vereion 
as soon as there is sufficient dilatation and deliver as a breech. 

If the prolapse is not discovered until the head has come down 
into the cavity of the pelvis, so that version is impossible and 
further progress is aiTested, push the arm into that part of the pelvic 
cavity where there seems most r(K>m foj- it, and aj)})ly tlie foi-ceps hj 



Fig. 148. — Complex Presentation. 

Presentation of a foot with the vertex. 

the head and try to keep back the arm while making traction. The 
fact that the arm and head were able to enter the pelvis together 
shows that there can he no great disparity of size between the head 
and the pelvis, so there is not likely to be any difficidty in delivery. 

In cases of the presentation of a foot with the head, first make 
sure that it is a foot and not a hand ; when quite certain that there 
is no mistake, make traction on the foot and pusli up the bead, thus 
converting tlie presentation into a footling, and deliver as a lireecb. 
When the hands and feet come down togetlier, br ing down a leg. 
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MULTIPLE PREGNANCY 

When two or more embryos develop as a result of conception, the 
condition is known as multiple pregnancy. Twins, triplets, quadru- 
plets are all known, and five at a birth has been described but is of 
the rarest occurrence. 

Twins occur comparatively commonly, varying in different 
countries, but in about 1 in 80 labours on an average. As a rale, 
the more fertile a nation the more twin pregnancies will there be. 

Triplets, on the other hand, are very i-are, and only occur about 
once in 6000 labours. While twins and triplets are usually born 
alive, and in the case of the former usually survive, and may do so 
in the latter, quadruplets very seldom have survived in the known 
cases, and quintuplete have always ended in premature labour or 
abortion. 

Causation. — There is some evidence to show that the production 
of twins may be an inherited tendency. It shows itself most through 
the females, but there is also evidence to prove that the male may 
have something to do with twin pregnancies. Thus there have 
been families in which several brothers have begotten twins ; and 
again, a man has been known to beget twins by different wives. 

Twins most commonly occur in the first pregnancy, and the 
tendency to produce twins in a first pregnancy increases with age in 
the woman. 

Varieties. — Twins are termed binovular or uniovular. 

Binovular twins are developed from two ova which may both be 
discharged from one ovaiy or may come one from eacli ovary. This 
has been proved by post-mortem findings, the situation of the corpora 
lutea showing whence the ova were discharged. The two ova must 
be discharged practically at the same time, and may be fertilized at 
a single coitus (see superfecundation, p. 398). This variety of twins 
is estimated as from 6 to 8 times as common as the uniovular 
variety. The children may be of the same or different sexes. 

(394) 
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Anatomically, binovular twins have definite characteristics. 
As they are developed from separate ova, they have separate and 
distinct placentae and membranes. The placentae being quite sepa- 
rate, and each foetus having its own chorion and amnion. At first, 
also, each embryo has its own decidua capsularis, hut no trace of 
this can usually be found at full time when the chorionic sacs are 
in contact with one another. There are thus four layers of mem- 
branes to be found where they are in contact. It is said that the 
surfaces of the chorionic sacs may fuse and disappear, so that at 


Fia. 149. — Uncovulah Twins developed Fig. 150.— Binovulah Twins. 

PBOM A Single Ovum with Two Nuclei. The plaoentce are separate and each foetus 

One placenta, two amnions and one chorion. has its own chorion and amnion. 

the end of pregnancy but one chorion can be found enveloping the 
two amniotic cavities, which always remain distinct (Fig. 150). 

The binovular character of the twins may be seen in sucb a case 
if the placentae are examined. They remain quite separate ; there is 
no connection between the blood-vessels of each. 

Binovular twins are usually of about the same weight and de- 
velopment, and are usually healthy, and more often are delivered 
at term than uniovular twins. The children may be of the same 
or diflerent sexes. 
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Uniovular twins are developed from a single ovum which has 
either {a) two nuclei or (b) a single nucleus which after fertilization 
divides into two blastoderms. (This must be regarded as a patho- 
logical condition.) 

(a) Developed from a single ovum with two nuclei, there can only 
be one chorion and one placenta, with two separate amniotic sacs. 
The placenta is at first double, but afterwards fuses to such a degree 
that there is always some communication between the vessels of each 
fc^etus through the placenta. The placenta then has an area which 
is closely connected with each ftetus through its own uuibilical 
cord and a central area which is common to both (Fig. 149). 

The amniotic sacs are separate, because they are developed in 
close relation to each fVetus, while the chorion is single, being de- 
veloped from the trophoblast which is continuous over both germinal 
areas. It occasionally happens that the amniotic sacs fuse where 
they touch one another, and that the septum between them eventu- 
ally breaks down. Thus it comes to pass that the two fcntuses are 
contained in a single amniotic cavity, which, however, usually shows 
some remnants of tlie original partition. This variety of twins 
only occurs about 1 in 8 cases, or 12 per cent, of twin pregnancies, 
according to some authors. The sex of the fcetuses is always the 
same and the children are exactly alike. 

(b) Developed from a single blastoderm which afterwards divides 
more or less completely in two, there can only be one chorion, one 
amnion, and one placenta from the first. Seeing that the blastoderm 
may be incompletely divided in this variety of twins, it is not sur- 
prising that pathological embryos may result. 

All the varieties of double monsters are derived from this in- 
complete dichotomy of the germinal area. This incomplete separa- 
tion may also affect the umbilical cord in such a manner that it is 
single at the placenta, but bifurcates as it approaches the embryos. 
Even when the embryos are quite separate there may be only one 
amniotic cavity, and in any case the placenta is single, with vas- 
cular communication between the halves belonging to each foetus. 

The sex of the embryos is always the same. This variety is 
very rare and only occurs, according to some statistics, in '8 per 
cent, of all twin pregnancies. In both varieties of uniovular twins 
premature expulsion of the foetus is likely to happen ; they are 
liable to be unhealthy, small, and perhaps of unequal development. 

Unequal development of the twins may occur to a variable 
extent; not infrequently one is twice as heavy as the other, but 
sometimes one actually perishes in utero when it has attained perhaps 
only four or five months’ development. When this happens the dead 
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foetus is retained in utero and becomes gradually coiupressed and 
mummified, giving rise to what is known as a foetus papyraccus or 



foetus compressus. Tims it remains until labour comes om, when 
it is expelled aloiiL'' with the healthy hetus (Fig. 151). 

The method of destruction of the 
.second foetus in this case is i nteresting. 
It will he 1 ‘ememhereoi that there is 
always a placental communication be- 
tween the vessels of the two foetuses, 


Fig. 151. — Fcetus Papybacetjs or 
Compressus, passed with the 
Placenta and Membranes 
AFTER the Birth op a Normal 
Fcetus. 


Fig. 152. — Acardiac Acephalic 
Monster, one of Uniovular 
Twins op which the other 
WAS Normal. 


and as long as the hearts of the two foetuses have eojual punqiing 
power, there is no great amount of mingling of the hloKnl of one 
with that of the other, save in the intermediate area of the plaeenta 
which is common to both. Now, if the heart of one foetus becomes 
more powerful than that of the other, the blood in the hypogastric 
arteries of the one umbilical cord will he forced up the arteries of the 
weaker, thus reversing the course of the blood-stream, an<l causing 
indirectly back pressure upon the weaker heart 

The commonest result of this reversal of the blood-stream is death 
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of tlie weaker foetus, but sometimes it occurs very early in the preg- 
nancy and produces an acardiac monster instead (Fig. 152). This 
sometimes takes tlie form of an indescribable mass of tissue without 
head, npper extremities, or heart, but with lower extremities and 
some abdominal development. This comes about because the re- 
versal of the blood-stream supplies the lower extremities with blood 
sufficiently pure for their needs, but no purified bl(X)d is supplied at 
all, and as the lieart of the monster is not working, the upper part 
of the b(xly never becomes differentiated. 

When a single germinal area becomes incompletely divided 
double monsters result, which are described according to their 
appearance and relations to one anotlier. Thus the commonest 
form is that in which the foetuses are joined by the sternum, and are 
known as Thoracopagus ; joined by the lower end of the body, 
Iscliiopagus ; joined by tlie liead only, Craniopagus ; doul)le-headed 
monsters, Diceplialus ; two-faced monsters without any division of 
the neck or thorax, Diprosopus ; double pelvis with four lower 
extremities and single body and head, Dijiygus; and so on. In 
addition to these malformations, a hydatidiform mole may develop 
from one germinal area in uniovular twins. 

Triplets may bo developed from three ova or from two ova, one 
of which has a double nuchnis, or conceivably from a single ovum. 
The placenta and membranes will lie arranged in the same way as 
in twins, according to the manner in which development has taken 
place. 

Superfecundation. — By this term is meant the fertilization of 
two ova, discharged at the same ovulation period, by different 
sexual acts at short intervals. It is no doubt one of the ways in 
which binovular twins are produced, and its possibility could hardly 
have been recognized but for the results which have been described 
in connection with negresses. 

Cases are known in which a negress has given birth to twins, one 
black and the other white, the fathers being respectively black and 
white. It is quite possible that this argument is fallacious, however, 
for it does not seem impossible that coitus between a negress and a 
white man might result in a twin birth, one infant being white and 
the other black. It would no doubt be an exceptional occurrence. 

Except for the black and white theory, there is not the slightest 
reason to suppose that superfecundation is possible. 

Superfoetation is now believed to be impossible, or to be capable 
of explanation on other grounds. By superfoetation is meant the 
fertilization of two ova belonging to different ovulation periods at 
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intervals of one or more months. The term was invented to 
attempt to explain cases in which a woman has been delivered of 
a fetus at full time, and tlien one or more, up to four, months 
later has been delivered of a second apparently full-time fmtus 
It presupposes that a second ovum could become fertilized while 
an embryo was already developing in utero. 

By some authorities this is theoretically reckoned to be possible, 
because up to the end of twelve weeks’ pregnancy there is still a cavity 
left in the uterus between the decidua vera and decidua capsularis. 
At the same time, it seems hardly possible that in these circum- 
stances the Fallopian tube entrances would be sufficiently patent to 
allow a second ovum to enter the uterus or for spermatozoa to pass 
through them. The growth of the embryo, the dilatation of the 
uterine cavity, and the decidual development all seem to l)e 
against any such possibility. 

In consequence of these doubts, the consensus of opinion at 
present is that superhetation is impossible, and that all the sup- 
posed cases of it can be explained on other grounds. 

It has been shown, for instance, that in some apparent cases of 
superhetation the patient has really had a double uterus, and that 
pregnancy has occurred in each half at different times, leading to 
the delivery of hetuses with a considerable interval between. In 
other cases it has been shown that one foetus has been intra-uterine 
and the other extra-uterine, the second having found its way ijito the 
uterine cavity by a process of breaking down of the cavity (perhaps 
interstitial) in which it originally developed. 

Finally, the question arises whether ovulation occurs or can occur 
during pregnancy. It has always been believed that ovulation, like 
menstruation, is suspended during pregnancy, and if this is true the 
whole possibility of superhetation breaks down. 


Pregnancy with twins does not differ greatly from a single preg- 
nancy. The uterus is by no means always more distended, twin 
children being usually decidedly smaller than in single births, their 
conjoint weight being generally somewhere about 10 lbs. Hy- 
dramnios is distinctly more frequent, however, especially in the sac of 
the larger of uniovular twins. The distension of the uterus depends 
more on the amount of liquor amnii than on the mere fact of there 
being twins present. Naturally, when there is undue uterine enlarge- 
ment, pressure symptoms such as oedema of the lower limbs and 
abdominal wall, varicose veins, and hemorrhoids, will be marked. 
Labour is frequently premature, but usually not by more than a 
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[From ike Radiological Repariment of St. Tkoim8*8 Hospital. 
Skiagram of Twins in utero Between the Twenty-sixth and Twenty-eighth 

Weeks op Pregnancy. 

Each fcBtus is presenting by the breech. Such a skiagram is of diagnostic value in 
the case of excessive abdominal enlargement in connection with pregnancy and its 
possible association with a tumour. 
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week or two. Malpresentation is coiniiion with twins. In about 
half the cases both present by the head ; in about a third, one 
presents by the head and one by the breech ; in about 10 per 
cent., both by the breech; in about 8 per cent., by the slioulder 
and head or breech, or both by the shoulder. 



Fig. 163. — Twin Pbegnancy. 

Both foetuses presenting by the vertex, one lying in front of the other, thus making 
accurate diagnosis impossible till after the birth of the first. 

Diagnosis 

If the foetuses lie alongside one another in uterOy the diagnosis 
may be easy ; if one twin lies in front of the other, it may be im- 
possible until after the birth of the first child. The twins very 
rarely lie one above tlie other, but in such a case early diagnosis 
would be easy (Figs. 153, 154, 155). 

Unusual enlargement of the uterus, e,g, a girth at the umbilicus 
of 40 inches or over, instead of the usual 36 to 38 inches, would 
lead to a suspicion of the presence of twins, but, as has already 
been mentioned, excess of liquor amnii may be the cause, and, on 

2 D 
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the other hand, the enlargement of the uterus may not be sufficient 
to attract attention if the twins are small, as is frequently the case. 

If the foetuses are so placed that two heads and two backs with 
an unusual number of small parts can be discovered on abdominal 
examination, the diagnosis is simple. Two heads may be found at 
the pelvic brim, or a head at the brim and another in the fundus, and 
it may be possible to trace the back of each to end in the rounded 


Pig. 154. — Twin Pregnancy. 

Foetuses lying alongside one another, and both presenting by vertex, thus making 
diagnosis easy. The two heads may be palpated and two backs with small parts in 
groove between them. The two points of maximum intensity of the foetal heart 
ought also to be readily located. 

breech, with a definite grtKive between the two foetal trunks. The 
diagnosis is confirmed by hearing two fcetal hearts, recognized by 
their points of maximum intensity being at different positions at 
some little distance from one another, and the sounds being lost 
between them. It is usually stated that definite confirmation of 
the auscultation of two heart-heats can only be made by counting the 
two and finding the rates different, but the chances of error are so 
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great that this observation is rarely of practical value unless found to 
be constant after frequent observation and by different observeiu 
The rates of the two fcetal hearts may not differ by more than 10 
or 12 beats per minute, and the en-or of observation is such that 
if one heart is credited with five extra beats and the other de- 
prived of five of its just due, the difference will disappear. 



Fia. 155. — Twin Pregnancy. Both Presenting by the Vertex. 

PiBtuses lying alongside one another. Both heads could probably be felt, one 
at the brim and the other above it in the iliac fossa. One back and an unusual 
number of small foetal parts would be recognized and possibly two breeches in the 
fundus. 

Vaginal examination is rarely of assistance, as two foetal parts 
do not present together, and it is difficult to recognize two hags of 
membrane.s. Large size of the uterus after rujiture of the membranes 
and small size of the presenting part .should raise a stispicion of twins. 

With the birtli of the firat twin, the high jxisition of the fundus 
uteri, the palpation of a second foetus, and the presence of a second 
bag of membranes and presenting part make the condition clear. 
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Prognosis 

Labour may be prolonged from inertia due to over-distension of 
the uterus and from malpresentations and the possibility of one 
twin interfering with the descent of the other. On the other hand, 
owing to the children being under the average size, the labour is 
generally easier. So far as the mother is concerned there is a trifling 



Fig. 15G. — Twin Peegnancy. 

First presenting by tlie vertex, second by the breech : feetuses lying alongside one 
another. This offers the easiest diagnosis. One head would be felt at the brim and 
one at the fundus ; two backs with the small parts in the groove between would be 
palpable and two points of maximum intensity of the foetal heart could be made out, 
one on the right and below the umbilicus and the other on the left and above. 

increase of risk in labour — principally due to the greater danger of 
postpartum haemorrhage, owing to the larger placental area and the 
diminished power of contraction and retraction resulting from over- 
distension of the uterus. There is a slightly increased risk from 
sepsis, owing to the more prolonged labour and greater frequency of 
internal manipulation, as well as the double placental site with its 
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greater area for infection and absorption and greater opportunity 
of retained placental fragments. There is also said to be a greater 
tendency to eclampsia and renal complications. 

The prognosis for tlie children is decidedly worse than in single 
births. Premature, small, and feeble children occur with greater 
frequency in twin deliveries, and breech, shoulder, and other mal- 
presentations are common. 

Labour with Twins. — The first stage is liable to be prolonged 
from inertia of the over-distended Titeriis ; the second stage up to 
the delivery of the first twin may also be long for the same reason, 
but very often the small size of the fVetus more than compensates 
for the less efficient uterine action. After the birth of the first child 
there is cessation of uterine activity for ten or fifteen miniites, and 
then the second child generally descends quickly through the dilated 
passages. The placenta or placentae do not usually come away till 
after the birth of the second child, but occasionally the placenta and 
membranes may follow each cliild, and in very rare cases the birth of 
the second twin may not take place till days, or even weeks, after that 
of the first. 


Management of Labour 

In many cases the diagnosis of twins will not be made until 
the birth of the first cliild, so that special instructions would be 
useless before then ; in cases in which the presence of twins is 
known or sus]i(!cted, tlie only precaution t<» be taken would be 
to leave the birth to nature as far as ]K)ssiblo, and avoid the use 
of the forceps unless the indications were very decided. Tliere may 
he some degree of uterine inertia and a slow delivery, but jilenty 
of time should be given, and the children frequently being small 
and premature, serious injury is easily inflicted during instrumental 
delivery. After the birth of the first child the placental end of the 
umbilical cord should be tied securely, as it is possible for a second uni- 
ovular twin to bleed through the umbilical cord of the first in the event 
of there being a communication between the two placental circulations. 
A careful investigation should then be made to determine the lie and 
presentation of the second child. If it should be transverse, it is 
important that version should be done before the waters have escaped 
and the uterus is retracted firmly on the fiBtus. Unless there is 
haemorrhage from premature separation of the first placenta, or 
indications for speedy delivery from slowing of the fietal heart-beat, 
it is best to wait for an hour for the return of pains. If the pains 
return and the second bag presents it should be ruptured, as it is 
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not required for dilatation, and the escape of the waters will stimulate 
the uterus. If, however, there is hfemorrhage, or slowing of the foetal 
heart, the second bag should be ruptured without awaiting the return 
of pains, and the uterus stimulated by friction. When after waiting 
an hour there is no return of pains, the membranes should be ruptured, 
as this generally produces uterine activity. If it does not, massage 
to the fundus and expression may effect delivery. An injection of 
\ C.C. of pituitary extract is often effectual in producing return of 
pains and the delivery of tlie second child, and is especially valuable 
in diminishing the risk of bleeding after delivery. As the uterus 
is frequently inert, and as a greater degree of retraction and 
contraction is required to control the bleeding from the double 
placental site, slow delivery and abdominal pressure on the fundus 
are important to lessen the risk of hiemorrhage. Hence, imless 
thei'e are very strong reasons for tlie sake of either mother or 
child, delivery by the forceps should be avoided. With the passages 
already dilated and the child usually less tlian the average size, this 
ought generally to be possible. Prolapse of tlie umbilical cord and 
haemorrhage from placental detachment are the only likely indica- 
tions for immediate delivery of the second child. If the fcetal 
heart-sounds are unaffected, physical and nervous exhaustion of the 
mother is a definite contra-indication to delivery ; she ought to be 
left to rest imtil active labour recommences. 

Recognizing the greater risk of postpartum bleeding in twin 
deliveries, everything should be in readiness for its treatment ; rubber 
gloves, douclie-nozzles and tubes should be sterilized, and a plentiful 
supply of boiling water an<l cold sterile water prepared. Throughout 
the third stage the haml should be kept on the uterus ready to 
stimulate contraction, and after the biith of tbe placcjita a drachm of 
liquid extract of ergot or an intra-niTiscular injection of ergotin 
should be given as a prophylactic measure. Pituitary extract befoi’e 
the birth of tlie second child has already been mentioned as par- 
ticularly efficacious in this respect. The attendant should remain 
within call for longer than usual. Any abnormal presentation, 
prolapse of the umbilical cord, placenta praevia, or other complication 
must be treated as in single births. Difficulties may arise in the case 
of small children by two presenting parts trying to engage together. 
Push back the upper one and let the lower descend, unless one is a 
breech and one a vertex, in which ease it is better to let the vertex 
come first, so, even if the breech is the lower, an attempt should be 
made to J)U8h it up. 

Locked Twins. — Obstruction from locking of twins is a very rare 
accident which has received more than its due attention in the text- 
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books. The locking may occur by tlie head of the second child being 
jammed between the chin and tliorax of the first child Tlie obstruc- 
tion in this case may be difficiilt to detect if a diagnosis of twins has not 
been made, as the first head will be well down in the pelvic cavity, and 
the condition may not be discovered till the whole liand is passed into 
the vagina under anaesthesia — often for the passage of the forceps. 
An attempt should be made to push up the obstructing head and to 
deliver the first head with the forceps ; if this fails, the first child, 
being in the greater danger from pressure on the umbilical cord and 



Fig. 157 . — Aptek-coming Head op the Fibst Locked with the Fore coming 

Head of the Second. 

thorax, should be sacrificed ; perforation should be done if the head is 
high up ; decapitation if it is low down. This will generally permit 
of the second head being pushed up and the Ixidy of tlie first delivered ; 
but if it does not, then perforation of the second head must also be 
done. Another form of locking may occur when the first child is bom 
by the breech and its head is obstructed by that of the second trying 
to enter the brim with it, tlie chins being locked (Fig. 157). Delay 
with the after-coming head being quickly fatal, the second child is 
again the one to save ; unless the head of the second can be disen- 
gaged and pushed up at once, the first child is certain to be stillborn. 
Probably decapitation of the first, pushing up the decapitated head. 
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Fia. 158. — Locked Twins. 


Locking of the after-coming head of the first with the shoulder of the second, which 
is lying obliquely. 


require decapitation of the first, and probably version for the second. 
Caesarean section, when the conditions are favourable, will be the 
best treatment when the locking cannot be overcome by manipula- 
tion from below (Fig. 158). 


and delivery of the second by the forceps will be the only possible 
treatment. In difficult cases, perforation and crushing of the lower 
or fore-coming head may also be required. Locking of the after- 
cominor head with the shoulder or arm of the second child will 


CHAPTER XXXV 


MALPOSITIONS AND ANOMALIES OF THE 
UMBILICAL CORD 

Descent of the umbilical cord in front of the presenting part may 
result in death of the child from compression of the cord between 
the presenting part and pelvic brim. 

Two varieties are described : — 

1. Presentation when the umbilical cord lies below the pre- 
senting part in the intact bag of membranes (Fig. 159) ; 



Fig. 159. — Presentation of the Coed. 

After rupture of the membranes the condition will be termed prolapse of the cord. 

2. Prolapse when after rupture of the membranes the umbilical 
cord lies in the cervix or vagina below the presenting part. 

A third variety is sometimes mentioned, expression of the um- 
bilical cord, to designate the cases in which a loop of the cord is 
squeezed past the head or breech during delivery. The term is of 
no practical importance, and is scarcely worth retaining. 

(409) 
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Causation 

Descent of the umbilical cord is most often found when the pre- 
senting part does not come down and completely occupy the cervix, 
and so allows a loop to slip down through some unoccupied space 
between it and the pelvic wall. It is thus a common complication 
of contracted pelvis, of all rnalpresentations, especially shoulder- 
presentation, of labours with twins or small, premature, or mal- 
foi med foetuses. Pendulous l)clly, by interfering with the direction 
of the uteriru! axis and so directing the presenting part behind or to 
one side of the pelvic inlet, and thus preventing early engagement, 
predisposes to descent of the umbilical cord. Excess of liquor amnii, 
by permitting undue mobility of the foetus, tends to produce presen- 
tation, and if rupture of the membranes results in a sudden gush of 
liquor amnii, it is likely to be followed by prolapse of the cord. 
A very long umbilical cord, and low implantation of the placenta 
will facilitate descent. 


Diagnosis 

This is generally quite simple. In presentation a loop of cord 
can be felt through the membranes and rolled between the fingers; 
pulsation when present can be recognized. In prolapse a loop 
of cord, into which the finger can be hooked and pulsation detected, 
will be felt in the vagina. There is really nothing which can be 
confused with the prolapsed cord, even if pulsation has ceased. 
Prolapsed small intestine, either maternal from rupture of the 
uterus or foetal from ectopia, has been described as a possible source 
of error. In the unlikely event of such confusion, the fact that 
the finger cannot be hooked through a loop of intestine owing to 
the attached mesentery would serve to distinguish it. 

Prognosis 

In itself descent of the umbilical cord in no wise adds to the 
gravity of the labour so far as the mother is concerned, but it must 
not be forgotten that presentation and prolapse of the cord often 
indicate that some serious complication, such as contracted pelvis 
or malpresentation, is present which may add considerably to the 
danger of the labour. Also the interference required for treatment 
of the prolapse increases the risk of infection. 

To the child the prognosis is extremely grave, and especially 
in cephalic presentations ; compression between the hard head 
and the pelvic wall completely obstructs placental respiration, and 
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the child will soon die unless the a)rd is replaced above the head. 
In breech and shoulder presentations there is more chance of the 
cord escaping compression ; if version is performed in transverse 
lies before the shoulder is wedged into tlie brim, the danger is less 
than in head cases. If pulsation is not detected in the cord it must 
not be concluded that the child is dead. If pulsation has only just 
ceased the total heart may still be heard on auscultation, and re- 
suscitation may be possible if pulsation lias ceased for five or ten 
minutes the child is almost certainly incajiable of* resuscitation. 
In over half the cases of prolapsed cord the child is still-born, and 
naturally the prognosis is worse the earlier the cord comes down 
and the earlier the membranes rupture. 

Treatment 

In presentation nothing must be done to provoke rupture of the 
membranes, as before this occurs the child is in no danger ; tliere- 
fore till rupture occurs no attempts at reposition must be made, and 
vaginal examinations should be avoided, or if essential should be 
conducted with the greatest care ; the patient should be kept 
quiet in bed, and it is better to prohibit the giving of an enema. 
The cause of the descent of the cord must be carefully investigated, 
as the treatment will necessarily be modified by the condition 
found. Thus Caesarean section would be indicated if tlie disparity 
between the head and the pelvis was sufficient to make the de- 
livery of a living child by the natural }>assages unlikely. So long 
as the membranes are intact the amniotic fluid will prevent serious 
compression, and if the presenting part is not engaged there is 
always the possibility of tlie cord returning if tlu^ patient is placed 
in such a position tliat the fundus is the lowest and the cervix the 
highest part of the uterus. This gives the presenting loop of cord 
the chance of sinking down into the fundus. '^flie knee-chest 
position is the one which will best produce this state of affairs, so 
the patient should be placed in this position and kept in it as long 
as possible (Fig. 160). When she can remain no longer — twenty to 
thirty minutes is generally the limit of endurance — she ought to be 
turned gently on to her side, and, if it has been possible to discover 
on which side of the presenting part the cord comes down, on to 
the opposite side to this, and kept lying down. The Trendelenberg 
position has an effect similar to, but less decided than, the knee- 
chest, and has its advocates as being endurable for a longer period. 
It is doubtful, however, if much advantage will be gained from 
prolonged postural treatment, and the disadvantages in the shape 
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of nervous and physical exhaustion, prolongation of labour, and 
increased risk of rupture of the membranes in changing position 
are considerable. 

In prolapse, if pulsation is present, an attempt must be made 
to replace tlie cord above the presenting part and to retain it there 
until delivery can be effected. These procedures will vary according 
to the stage of labour at which the prolapse occurs and the condition 
which has produced the prolapse. The simplest way to consider 
the treatment will be to describe first the methods of replacing 
and retaining the cord above tlie presenting part, next the stages 
of labour and conditions in which each is specially applicable, 
and then, the subsequent management of the labour. As all such 
manipulations are undertaken on behalf of the child, it is obvious 



Fig. 160. — The Knee-chest Position in the Treatment of Presentation of 

THE Cord. 

In this position the cord tends to sink towards the fundus and the presenting part 
to leave the brim and so diminish the risk of pressure on the cord. 

that the absence of pulsation in the cord, unless at a very late stage 
in the labour when rapid delivery without danger to tlie mother 
is possible, is a definite contra-indication to interference. The 
soft cord offers no obstruction to delivery, and therefore, unless 
there, is some prospect of the child being born alive, interference 
on its account is needless. 

Replacement of the cord may be manual or instrumental. 

Manual Reposition. — Under anaesthesia the whole hand is passed 
into the vagina and the prolapsed loop of cord taken between 
two fingers' and pushed up above the head. T'liis takes some time. 
Generally the best plan is to push up first the part which came down 
last, i.e. the arms of the loop; if these can be got up the most 
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dependent part of the loop is the last part to be pushed up. If 
the arms of the hxip as they are pushed up fall back again, it is 
best then to try and replace the most dependent coil, which will 
leave small coils on each side of it, and these in turn must be pushed 
up after the main coil. Wrapping the loop in sterile gauze, so 
as to make it into a compact mass, and then pushing the whole mass 
above the head, has been suggested as the easiest method of manual 
replacement. When once the cord has been got back, an attempt 
must be made to keep it up with the fingers while tlu^ head is pro.H.sed 
into the brim to prevent the return of the cord. A firm abdc)minal 
binder should then be applied in the hope of ndaining the head in 
the brim. Unless this can be done tbe cord will come down again. 
Hence manual rejwsition is useless unh^ss the os is fully or very 
nearly fully dilated and the head can (;uter tbe brim or be brought 
down by the forceps. In pi-imigravidje, alscj, this method may iK)t 
be available if the vagina is not sufficiently roomy to allow the 
introduction of the hand. It may be worth trying repirsition 
before an aiifesthetic is administered; tins should be attempted 
with the patient in tlie knee-elbow position. There is not the same 
chance of success as with the anaesthetized patient, nor dtx^s it afford 
the same opportunity of investigating the conditions which have 
favoured descent of the cord. 

Instrumental Reposition. — Special repositors have been designed, 
but, except for their additional length, jx)sse8s no sj)ecial advantage 
over the ordinary male gum-elastic catheter generally used for 
this purpose. A long piece of whalebone with a hole bored through 
one end may be used when a catheter is not to liand. A catheter 
of the largest size is used with a piece of sterilized tape or string 
to snare the cord, and tlien the snared cord and catheter are j)asBed 
above the presenting part and left in position till the child is born. 
There are several methods of snaring the cord. The catheter is 
perforated opjxjsite the eye and a loop of tape threaded through the 
catheter as through a needle ; the coil of prolapsed cord is then passed 
through the loop of tape, which is tightened by drawing on the l(X)8e 
ends through tbe opjxjsite si«le of the catheter until the coil of 
cord is brought up to the eye of the catheter. It must be retained 
like this witli just sufficient traction on the tape to keep it in position 
without compressing it. The catheter and cord are then passed up 
into the utenis till no cord is left below the presenting part. In 
a modification of this method the tape is carried round the coil 
of cord and the loop hitched over the point of the catheter. After 
the cord has been carried above the head, the withdrawal of the 
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catheter will disengage the loop from the point of the catheter 

without bringing down the cord. Another method is to use the 

metal stilette of the catheter for threading the tape ; the loop of 
tape is passed into the eye of the catheter round the stilette and out 
again, and used in a precisely similar way to snare a coil of cord. 
When once the cord is up in the uterus, the stilette may be with- 
drawn, thus liberating the tape, obviating any compression of the 
cord, and permitting removal of the catheter. Variations on these 
methods will doubtless occur to the individual operator ; in the 

event of difficulty being found in threading a double loop througli 

the catheter, a short single piece of tape tie<l at the ends will form 
a loop into which a coil of cord may be drawn. Tape is to be pre- 



Fig. ICl. Fig, 162. Fig. 163. 

Keposition of a Prolapsed Loop of Coed by a Catheter. 


Catheter perforated oppo- String similarly Tape threaded round 
site the eye, a loop of tape passed through double the stilette of the catheter 

threaded through the two opening in catheter, coil and tied round loop of 

openings and a coil of cord of cord held by the loop cord, 

snared by the tape. of string being hitched 

over the point of the 
catheter. 

ferred to string as less likely to cause constriction of the cord. It 
is inadvisable to risk recurrence of the prolapse by attempting with- 
drawal of the catheter. Uterine polypus forceps or ring forceps 
can also be used to replace the cord. 

The cord can only be retained in the uterus either by bringing 
down the presenting part to fill up the lower uterine segment, or 
by putting in a dilating bag, such as Charnpetier de Ribes’s. If 
the head is presenting, it can only be brought down if the cervix 
is fully or nearly fully dilated; on the other hand, if the breech is 
presenting it is possible to bring down a leg, and so use the half- 
breech to plug the cervix, when there is much less dilatation. Hence 
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podalie version is often adopted in the treatment of prolapse of the 
cord. 

The management after reposition of the cord will therefore 
depend first of all on the stage of labour reached. 

If the os will admit two fingers and there is a sufficient quan- 
tity of liquor amnii present, do bipolar version and bring down 
a leg ; if this fails insert a de Ribes’s bag. If the os is sufficiently 
dilated to allow the hand to be worked through and internal version 
performed, do podalie version and bi'ing down a leg. If the os is 
nearly fully dilated and there are signs of hetal disti’css indicating 
rapid delivery, apply the forceps, and as soon as the cord is well above 
the head, draw the head gently downwai'ds and hold it while the 
rim of cervix is worked above the head. As soon as all the cervix 
is drawn up, deliver quickly. Version should be preferred in flat 
pelvis, and in any case in which the position of the head is un- 
favourable for rapid delivery by the forceps, e.g. occi pito- posterior 
positions, face and brow presentations. In breecli cases, the bringing 
down of a leg is the obvious method of treatment, unless the breech 
is down near to the pelvic outlet, in which case delivery must be 
hastened by traction in the groins. In transverse lie, podalie ver- 
sion must be done in any case, and prolapse of the cord does not 
modify treatment, except in so far that feeble pulsation may indi- 
cate rapid completion of the labour. 

Other malpositions and anomalies of the cord may affect labour 
(see sections dealing with abnormalities of the cord and its placental 
insertion, p. 33 and p. 34). ''The usual length of the um- 
bilical cord has been stated to be about the same as that of the 
foetus, viz. 20 inches (50 cm.), but considerable variations occur. 
Excessive length predisposes to descent and to the formation of 
coils and knots. An abnormally sliort cord may cause malpresen- 
tation, delay in lalKJur, antepartum hmmorrhage from premature 
detachment of the platienta, ruptui'e of the cord and inveraion of 
the uterus. 

Q Coiling of the cord round some part of the feetus produces the 
same effect as an abnormally short cord, and may cause still-birth 
from interference with the foetal circulation to the placenta. Most 
commonly the cord is round the neck, but coiling round the body 
or limbs may also occur. 

f The diagnosis of short cord or relative shortness from coiling 
is not easy. It may be suspected if there is delay without obvious 
cause, the head receding markedly between the pains, and ante- 
partum bleeding occurs. The ordinary treatment of cord rouml 
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the neck at the birth of the head has already been described. If 
recognized as a cause of delay earlier in labour, an attempt to divide 
the cord and deliver quickly should be made. 

0 Knots may be formed as the result of foetal movements, the 
child passing through a loop which later forms into a knot. Knots 
are rarely tight enough to obstruct the circulation, but occasionally 
they may lead to intra- uterine death of the foetus. Local protuber- 
ances of the Whartonian jelly may give an appearance of knotting 
and have been described as false knots. They are of no practical 
importance. 

t) Shortness of the Cord . — The cord may be actually short or 
relatively short by being twisted round some part of the foetus. 
It is very rare for obstruction to occur during the first stage of 
labour; it generally occurs after birth of the head. The dangers 
are rupture of the cord, premature separation of the placenta, or 
inversion of the uterus. Inversion must occur as the result of 
vis a fronts, as when the uterus is contracting the accident is unlikely 
to happen. The treatment is releasing the cord if wound round 
the neck, or clamping and dividing the cord, and then hastening 
the birth of the child. 
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Fig, 164 . — Pelvimeter. 

External pelvimetry is of value because the size of the internal 
measurements can be more or less accurately deduced from it, 
generally less rather than more, but chiefly because it indicates the 
type of contracted pelvis tliat is present. 

Internal pelvimetry gives more accurate results, but it is difficult 
to measure the pelvis thoroughly by this method without an anaes- 
thetic. 
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PELVIMETRY 


To ascertain whether the pelvis of a patient is above or below the 
normal size it is necessary to take certain measurements ; this is 
known as pelvimetry, of which there are two varieties, external and 
internal. 


( 417 ) 




Pelvimetry, Measuring the Intercristal Diameter. 


The smaller picture shows (the points on the skeleton between which the measure 
ment is taken. 
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A pelvimeter consists of a pair of calipers of a size suitable for 
measuring the pelvis ; a useful pattern is one by which internal 
measurements {e.g. those of the pelvic outlet) can be taken by 
crossing the limbs instead of opening them (Fig. 164). 



Fig. 16Gb. 

Pelvimetry. Measuring the Interspinous Diameter. 

The smaller picture shows the points on the skeleton between which the measure- 
ment is taken. 


Exteenal Mea.surements 

The Intercristal. — This is measured by putting the points of the 
calipers on the outer margin of the crests of the ilium and taking the 
widest transverse measurement. . The normal measurement is 11 
inches (Figs. 165a, 165b). 
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The Interspinous. — The points of the calipers are put on to th« 
outside of the anterior superior iliac spines. The normal measure 
ment is 10 inches (Figs. 166 A, 166b). 



The External Conjugate.— 

This is taken with the patiem 
standing. One tip of the pel- 
vimeter is then placed on th( 
front of the pubes and th( 
otlicr upon the spine of the Iasi 
lumbar vertebra. Tlie norma 
measurement is 7 -^ inches (Figs 
167 a, 167b). 

'^rhe space below the Iasi 
lumbar vertebra is found b> 
taking a line joining thf 
posterior superior iliac spines 
A point 14^ inches above 
its centre denotes the positior 
of the last lumbar spine. The 
position of the posterior superioi 
iliac spine may be indicatec 
by a dimple in the skin (Figs. 
168a, 168b). 

Another moth(Kl of finding 
the spine of the last lurnbai 
PISLVIMETBY. Measubihg THE Extebhal Vertebra that may be useful ir 
Conjugate. a fat patient is to take a line 

ThiB is most conveniently done with the joining the highest points oi 
patient standing. The smaller picture shows iliac crests and then tc 

the points on the skeleton between which . i 

the measurement is taken. a spot on the spine three 

fingers’ bread tlis lie low it. 

The external conjugate is supposed to be 3^ inches longer than 


If these measurements ar< 
less than usual, but the differ 
ence between them maintainee 
or increased, the pelvis is prob 
ably a generally contractet 
one. If tlie proportion if 
altered so that the inter- 
spinous is as large as, oi 
larger than, the intercristal 
a flat pelvis is present. 
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the true conjugate, but this is not exact, as the tliickness of the 
bones and subcutaneous tissues varies so much. Hence it is only 


a rough guide — if it is over 7^ inches 
the true conjugate is probably not 
shortened, if less than 7 inches the 
true conjugate probably is shortened. 

The Antero- posterior at the Out- 
let. — This is taken by placing the 
patient in the lithotomy position 
and measuring from the apex of the 
pubic arch to the top of tlie coccyx 
(Figs. 169a, 169b). 

Measurements with a Tape. — To 

ascertain if the pelvis is oblique, for 
instance Naegele’s oblique pelvis or 
some pelves in unilateral old hip 
disease, measurements may be made 
with a tape measure from the verte- 
brjB or from one posterior superior 
iliac spine round the front to the 
anterior superior iliac spine of the 
opposite side. If these two measure- 
ments are of different lengths the 
pelvis is not symmetrical. 



Fig. ICSb. 


Back View op a Thin Patient, 


Internal Measurements 


SHOWING THE “ RHOMBOID OF 

Michaelis ”. 


The diagonal conjugate is meaa- 

urecl from the lower margin of the mediately above the prominence of 
pubes to the promontory of the sac- 

rum. It is just over inch longer corresponding to the four angles of 

than the trnV mnincyntp Tn rhomboid. It will be seen that 

tnan t ie true conjugate, in cases upper half of the rhomboid isen- 

in which the promontory is high closed by lines joining the two pos- 
(as in a generally contracted pelvis) of^ the”’" fiffr lumbar yeltebra! 


the difference is greater, and | inch These three points are often indicated 
1 1 1 1 by dimples in the skin, and are of use 

or more may have to be sub- means of locating the fifth lum- 


as a means of locating the fifth lurn- 
tracted from the diagonal to oh- bar spine when measuring the ex- 
, . , • i ternal conjugate. 

tain the true conjugate. 

To measure the diagonal conjugate place the patient on her left 
side or back with the knees drawn up. Insert the first and middle 
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fingers of the right hand into the vagina and press the tips of the 
fingers upwards and backwards until the tip of the middle finger 
meets the promontory of the sacrum. If the pelvis is larger than 
normal the fingers will not reach it, but if at all contracted the 


Pelvimetry. Measuring the Antero-posterior Diameter op the Outlet op 

THE Pelvis. 

The smaller picture shows the points on the skeleton between which the measure- 
ment is taken. 


promontory should be easily palpable. While the tip of the middle 
finger touches the promontory the radial border of the index finger 
touches the under surface of' the symphysis pubis ; this spot is 
marked off with a finger of the other hand. The fingers are 
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then withdrawn from the vagina, and the distance from the tip of 
the middle finger to the point on the radial border of the hand is 
measured by calipers or tape. The normal measurement is 4f inches. 
In some cases a false 'promontory is found caused by an undue pro- 
jection of the junction of the first and second sacral vertebrae. The 
measurement from the lower border of the symphysis pubis to tlie 
nearer of the two promontories must be taken as the diagonal con- 
jugate (Fig. 170). 

Direct Measurement of the True Conjugate. 

Immediately after labour the true conjugate can be measured by 
inserting the whole hand into the vagina and then finding in what 
attitude the hand just fills the true conjugate. 



Fig. 170. 

For instance, the four fingers side by side may jast fill it or the 
four fingers with the thumb fiat against them may do so, or the folded 
fist with the thumb out may just reach. Whatever attitude of the 
hand just fills the antero- posterior diameter of the brim is re- 
membered ; the hand is withdrawn and again placed in the same 
attitude, and then tlie distance between the two points where the 
promontory and symphysis pubis respectively were felt is measured 
off with calipers. 

Measurement of the Distance between the Ischial Tuberosities. 

— ^This may be measured after labour by the above method or during 
pregnancy by placing the patient in the lithotomy position and 
(under anaesthesia if necessary) putting the pelvimeter with the limbs 
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crossed into the vagina and guiding them on to the inner surface of 
the tuberosities. It is of importance in a kyphotic pelvis. The 
normal measurement is 4| inches. 

Instruments have been invented for taking the internal measure- 
ments of the pelvis accurately during pregnancy. They all cause 


Fig. 171b. 

Pelvimetry. Measuring the Distance between the Ischial Tuberosities. 

This measurement is chiefly of importance in a patient with a kyphotic pelvis. 
The smaller picture sliows tlie points on the skeleton between which the measure- 
ment is taken. 

Another method of taking this measurement is described in the text. 

pain to the patient, and are not in universal use in the British Isles. 
It is of little help putting a patient to the mental and bodily dis- 
comfort which internal pelvimetry with instruments necessitates 
unless the accurate measurements so obtained can be put to some 
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useful purpose. As the child’s head cannot be measured even 
approximately, such accurate pelvic details cannot be used to their 
full advantage. 

Another point to be noted is that it is not the absolute size of 
the pelvis that is so important as the relation which it bears to the 
child’s head. The relation between the size of the head of the child 
and that of the pelvic brim can be ascertained by placing the 
patient on her back, and then putting two fingers of either hand on 
the forehead and occiput respectively and pressing the head down. 



Pig. 172. — Muneo Kerr’s Method op Estimating the Relative Sizes of the 
Mother’s Pelvis and the Child's Head. 

As long as the head can be pushed into the pelvis in this way, 
the uterine contractions will be able to do so with ease (Fig. 172). 

Another method is to ascertain how far one parietal eminence 
projects over the pubes when the other is pressed against the pro- 
montory. This is best done by Munro Kerr’s method. With the 
patient lying on her back, two fingers of the right hand ai’e placed 
in the vagina to note tlie level of the head, and the thumb allowed to 
project above the symphysis pubis. The head is then pressed down 
by the left hand from above, and the amount of projection of the 
parietal bone over the pubes is estimated by the thumb of the right 
hand. The amount of the projection is approximately the amount 
of moulding necessary to allow the head to enter the cavity. 
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In many cases these investigations can be satisfactorily carried 
out only under anaesthesia. 


CONTRACTED PELVIS 

Before considering the subject of contracted pelvis, it is necessary 
to review what are generally accepted as being the factors in the 
production of the normal adult pelvis, because some of these factors, 
by deficient or excessive action, play an important part in the pro- 
duction of those anomalies of shape and size which constitute 
‘ ‘ contracted pelvis ’ ’ . 

The pelvis of an infant is small, even in proportion to tlie size 
of the child ; it has an almost .straight sacrum united to an almost 
sti’aight spine at a slight angle (the sacro-vertcbral angle), hence 
the promontory is not well marked, and is placed at a higher level 
than in an adult pelvis. The anterior surface of the sacrum is flat 
from above downward and also from side to side ; it is also narrow, 
because the lateral masses are poorly developed. The iliac fosste 
are shallow and look inwards. This primitive pelvis becomes 
altered by — 

1 . The growth of the bones ; 

2. The body- weight acting through the sacrum and resisted by 
the pressure of the femora on the acetabula ; 

3. Muscular action and the tension of ligaments. 

It may be noted that the second and third causes act equally 
in the male and in the female, and therefore the characteristics of a 
female pelvis must be due to an inherent tendency on the part of 
the bones to develop along certain definite lines. 

1. The Growth of the Bones. — The alte of the sacrum grow more 
than the central portion, thus the sacrum becomes broader. Further, 
all the bones become larger, and the cartilaginous junctions of the 
constituent parts of the innominate bone become ossified. 

2. " The Effect of the Weight of the Body. — This is usually looked 
on as the most important factor at work in the formation of the 
adult pelvis, but some authorities think that its importance lias 
been exaggerated, because some of the changes which it is supposed 
to produce have been found already present at birth in cases of 
intra-uterine rickets. For this reason it has been thought that 
muscular action is the more important factor; but this criticism is 
hardly a valid one, as in these cases the bones are so soft that the 
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effects of muscular action are accentuated. The influence of the body- 
weight in shaping the pelvis is shown by — 

(1) The existence of those changes which theoretically should he 
present if the weight was the important factor. 

(2) The exaggeration of these changes in rickets when the bones 
are soft. 

(3) The fact that they also increase if in adult life the pelvic bones 
become softened (as is seen in slight cases of osteo-malacia). 


Fig. 173. — Diagram to show the Action op the Body-weight (represented by 
THE Arrow) in pressing the Promontory op the Sacrum downwards. 


(4) The pelvic changes found in cases of long-standing hip-disease 
and scoliosis in which the body-weight is unequally distributed. 

Any pelvic deformity which increases the inclination of the brim 
of the pelvis to the horizontal (and therefore increases that portion 
of the body-weight which acts in the plane of the pelvic brim) will 
tend to diminish the conjugate, and conversely any deformity which 
diminishes the inclination of the pelvic brim will tend to increase 
the conjugate. The normal inclination of the brim is about 60° 
with the patient in the upright position. In this position the 
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anterior superior iliac spine is in the same perpendicular plane as 
the pubic spine. 

The body-weight acting through the centre of gravity of the body 
passes in front of the middle of the sacro-iliac joint, therefore the 
sacrum tends to rotate and the promontory to come downwards 
and forwards and the coccyx to go back and up. But the lower 
end of the sacrum and coccyx is held in place by the sacro-sciatic 
ligaments and so cannot move, and therefore the sacram bends and 
the antero-posterior curve is produced. 

In spite of the upper pai’t of the sacrum being held in position by 
the posterior sacro-iliac ligaments, it is forced downwards and for- 
wards, and therefore the sacro-vertebral angle is increased and the 
sacral promontory becomes more prominent. At the same time the 
whole sacrum gets pushed bodily further in towards the centre of 
the brim of the pelvis. As the sacrum is held suspended on either 
side by the jx)sterior sacro-iliac ligaments, and as the body-weight is 
continuously pushing downwards in the centre, the sacrum tends to 
be pushed foiwards most in the middle line ; if the bones are patho- 
logically soft, this may be sufficient to make tbe brim kidney- 
shaped (roriiform jielvis) (Fig. 1.78). 

The Counter-pressure of the Femora. — The line of transmission 
of the body-weight from the sacrum to the feet falls inside the line 
of upward pressure of the femur, and therefore the pressure of the 
femur is partly outwards as well as upwards. This may be proved 
by dividing the symphysis pubis in a cadaver and then pushing the 
legs upwards, when the joint will gape open. But during life there 
are muscles passing between the femiu’ and the middle line of the 
pubes which pull inwards, and the combination of their force with 
that of the femora from the ground is found to have a resultant 
which acts up and in. It may, therefore, be summed up by con- 
sidering that practically the pressure of the femoi’a acts upwards 
and inwards. It follows from this that any condition which keeps 
the patient from walking for prolonged periods will diminish the 
inward pressure of the femora, and therefore tend to widen the pelvis 
transversely ; among such conditions are rickets and congenital 
dislocation of the hip-joint (Fig. 174). 

Results of Sitting. — Tlie reaction to the body-weight through the 
ischial tuberosities tends to increase the transverse diameter of the 
pelvis chiefly through the leverage action of the ilium (q.v.). 

The Leverage Action of the Ilium. — The posterior extremity of the 
ilium is fixed by the sacro-iliac ligaments immediately behind the 
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sacro-iliac joint. The sacrum may be regarded as suspended from 
the ends of the ilia by these ligaments. The body-weight pressing on 
the sacrum tends to pull the posterior end of the ilium inwards and 
downwards and (the joint acting as a fulcrum) the anterior extremity 
naturally tends to move outwards. But the anterior end cannot 
move outwards because it is held in position by the inter-pubic 
ligaments, therefore the bone becomes moulded into a curve and the 
transverse diameter of the pelvis is increased. For this leverage 
action of the ilium to take place the bones must be sufficiently hard 



Fig. 174. — Diagram to illusteatk the Action op the Body-weight and the 

CODNTEB-PRESSDRE OP THE FeMORA. 

The inward pull of the adductor muscles passing from the femur towards the middle 
line neutralizes the slight outward direction of the force representing the counter- 
pressure of the femur. The resultant of these two forces acts slightly inward as well 
as upwards as represented by the arrow on the psoas muscle. 

and rigid to act as levers ; if they become too soft (as in osteomalacia) , 
the leverage action of the ilium fails. 

Muscular Action. — Owing to the inclination of the pelvic brim 
the plane of the pull of the anterior abdominal muscles, including 
the recti, is directed towards the vertebral column, and therefore, 
when those muscles contract they tend to pull the pubes backwards 
towards the sacrum and thus flatten the pelvis from before backwards. 

In a similar manner the pull of the glutei makes the iliac fossae 
look more forward by pulling the anterior portion of the crests out- 
wards. 
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VARIETIES OF CONTRACTED PELVIS 

Contracted pelves are those which alter the course of labour 
with a child of normal size and contour. The common classification 
into five groups is a good one : — 

Glass I. Due to faulty development of the pelvic hones. 

Generally contracted, including dwarf, infantile, and masculine. 
Funnel-shaped (male-type). 

Naegele’s oblique. 

Robert’s. 

Split pelvis. 

Class II. Due to disease or injury of the pelvic bones. 

Rickety. 

Osteomalacic. 

Fracture. 

New growth. 

Caries. 

Glass III. Due to disease or faulty development of the spinal 
column. 

Kyphotic. 

Scoliotic. 

Kypho-scoliotic. 

Spondylolisthetic. 

Assimilation-pel vis. 

Glass IV. Due to defects of the pelvic articulations. 

Synostosis of the sacro-iliac joint. 

Synostosis of the sacro-coccygeal joint. 

Synostosis of the pubic joint. 

Glass V. Due to abnormalities of the lower limbs. 

Hip-disease. 

Dislocation of hip. 

Club foot. 

Absence of or defect of one limb which alters distribution of 
the body-weight. 

Of the above only some are likely to be met with at all 
frequently and others cannot be diagnosed with certainty clinically, 
therefore only the commoner and more important varieties will be 
described here. For details regarding the rarer forms of contracted 
pelvis monographs must be consulted. 
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THE FLAT PELVIS 

Pelves flattened in their antero-posterior diameter may or may 
not be accompanied by the usual signs of rickets, and they are accord- 
ingly called “rickety ” and “simple” respectively. It is, however, 
rare to see a pelvis which is much flattened in a patient who does 
not show signs of rickets more or less marked. 

The characters of a flat pelvis are those which would naturally 
be present if the body-weight and muscular action hail greater 
effect than usual owing to the excessive softening of the bones, and 



Fig. 175. — Flat Pelvis. 

Showing the contraction in the antero-posterior measurement of the brim. Con- 
trast this with Fig. 179. 

it is convenient to regard all flat pelves as having been produced 
by excessive bony softness. In some cases this softness is due to 
gross rickets, which leaves other signs by which the rachitic nature 
can be identified ; in others only very faint signs of rickets can be 
demonstrated, and in the remainder no signs of rickets are present. 
The simple flat is rare and is apparently due to some disease of the 
pelvic bones of which the pathology is unknown. Carrying heavy 
weights during childhood has been considered a possible cause of flat 
pelvis, because the resulting lordosis will increase the inclination of 
the pelvic brim and therefore decrease the conjugate. 

Softness of the bones being the underlying condition, the following 
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changes will occur as the result of the action of the body-weight. 
First the promontory will be forced more forward and the sacrum 
bent, antero-posteriorly ; the sacrum will also be flattened from side 
to side and its centre may even project forward in the middle line, 
so as to encroach on the space of the brim and make its contour 
reniform. 

The leverage action of the ilia (see p. 428), the pull of the recti, and 
the absence of the inward push of the femora (for rachitic children 
walk late) will all tend to make tlie pelvis broader transversely. 
Owing to the pull of the glutei, the iliac fossa3 will be everted, so that 
the anterior superior iliac spines will project outward as far as the 
crests or even farther. 

Although failure of development plays a minor rdle in the forma- 
tion of this type of pelvis, it must be noted that there is shortening 
of the iliac portion of the innominate bone which increases the 
flattening ; this shortening is considered by some as rachitic. 

In connection with the projection of the promontory it should be 
noted that the lower margin of the first sacral vertebra may project 
so much forward that it forms a false promontory which may be 
nearer the pubes than the true promontory, and may therefore be of 
obstetric imjx)rtance. 

If the bony softening is S(j extreme that the bones can no longer 
act as levers and transmit forces, the pelvis takes a different shape 
and crumples up into a tri-radiate pelvis, but except in osteomalacia 
such an occurrence is almost unknown. 

The characteristics of a flat pelvis are: — 

The conjugate is much diminished, but the transverse is not much 
below and may equal or exceed the normal. Below the brim 
there is no contraction. The iliac fossae are flared out so that 
the spines may be as wide apart as the crests. The sacrum is 
frequently bent antero-posteriorly at an angle. The brim may 
be flattened posteriorly, or in extreme cases may be reniform 
from the projection forward of the promontory. Typical external 
measurements would be: intercristal, 11 inches; interspinous, 11 
inches ; external conjugate, 6 inches. The distance between the 
posterior superior iliac spines is reduced, and as the anterior inter- 
spinous measurement is increased the normal proportions are upset. 
In a normal pelvis the posterior interspinous is about one-third 
of the anterior interspinous; in a flat pelvis it may be only a 
fourth or fifth (Fig. 176). 

Effects during Pregnancy. — If the promontory of the sacrum is 
overhanging, there is a risk that during the third month of pregnancy 
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the uterus if retroverted may be caught under it and thus become 
incarcerated in the pelvis. 

This is especially liable to occur if lordosis is present as a co- 
existing condition as the projection of the spine will also make the 
promontory more prominent than usual. 

Towards the end of pregnancy the presenting part cannot engage, 
and therefore is found freely movable above the brim. As a result of 
this malpresentations are likely to occur, and, as the uterus sags 
forward, the condition known as “ pendulous belly ” may result. 

Effects during’ Labour. First Stage.' — The head cannot enter the 
brim l)ecause of the contraction, and if the pelvis is of the reniform 
type it cannot even lie over the brim, but is displaced to one side of 
the promontory and comes to lie in one or other iliac fossa — thus 
there is a tendency to oblique lies and malpresentations. Even 
if the head presents it cannot fill up the brim, the hind waters 
are not separated from the fore waters and the membranes have to 
bear the full force of each contraction, and therefore premature 
rupture of the membranes is very common. Before rupture the bag 
is forced down into the vagina for some distance in a shape like the 
finger of a glove. This “glove-finger” projection of the membranes 
is characteristic of either a contracted pelvis or a malpresentation. 

As there is a space at one or other side of the pelvis which is 
not filled up by the presenting part, and as the presenting part cannot 
descend low enough to fill up the lower uterine segment, the cord 
may descend through this unoccupied space. The liquor amnii also 
drains away through this space, and so the fcetus loses the protection 
of this fluid. 

If the membranes rupture prematurely and the presenting part 
cannot come down to stretch the cervix, there may be very consider- 
able delay in the first stage of labour, and the cervix may get tightly 
nipped in front and behind unless it gets pulled up by the uterine 
contractions. 

Second Stage. — Cephalic Presentations. Mechanism. Trans- 
verse Position of Head. — The chief characteristics of laboiur in a flat 
pelvis are that the head enters the brim in the transverse diameter 
and that the difficulty is limited to the inlet because there is ample 
space in the cavity. 

The movement that the head executes and the position that it 
assumes in a case of flattened pelvis depend on the relative size of the 
head and the pelvic brim. The two chief cephalic diameters that 
come into play are the bi-parietal (3f inches) and the bi-temporal 

(3^ inches), and they have to pass either through the true conjugate 

9 T? 
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or to one side of it. It should be noted that in a markedly flattened 
(reniform) pelvis, the promontory projects so much that there is con- 
siderably more sjmce at the sides, in front of the sacro-iliac joints. 

The transverse diameter of the child’s head, from a point just 
below one parietal eminence to a point just above the other, measures 
rather less than the bi-parietal, and is sometimes called the sub- 
parieto-super-parietal diameter. If the posterior parietal bone is held 
back by the promontory so that the head is inclined towards the 
posterior shoulder, this sub-parieto-super-parietal diameter comes 
across the brim. 

This oblique lie of the liead is called Naegele’s obliquity or 
asynctitism. Supposing the lieadto he of normal size, the mechanism 
will probably be as indicated in the following two classes : — 

1. If the true conjugate measures just under inches, the 
bi-parietal diameter will be gripped in the conjugate and delayed 
there till moulding occurs. During this time the uterus will force 
the child down, and, as there is space for the smaller bi-temporal 
diameter to descend, it follows that slight extension will occur while 
the bi-parietal diameter is delayed in the brim. 

Naegele’s obliquity occurs and is desirable as bringing a slightly 
smaller diameter than the bi-parietal across the brim. Once the head 
has got through the brim, the bi-parietal diameter is no longer held 
back, and so the head again becomes flexed in the cavity, and, as 
there is no contraction there or at the outlet, no furtlier difficulty 
occurs in delivery. 

It should be noted that if the parietal bones are held too long in 
the brim, a face presentation may result. 

2. If the pelvis is still more flattened, and there is not space for 
the bi-parietal diameter even to engage in the true conjugate, the 
head will move, as a whole, towards the side of the pelvis, so that 
the parietal eminence lies opposite to tlie sacro iliac joint, and the 
bi-temporal diameter in or near to the true conjugate. In this case 
the bi-parietal diameter is less likely to get gripped than the bi-tem- 
poral, and so the head remains well flexed. Some degree of Naegele’s 
obliquity is present, and if the uterine action is efficient the head slowly 
moulds through the brim. 

Anterior Parietal Presentation . — By this is meant that the 
anterior parietal bone is lower than the posterior, and so the sagittal 
suture is nearer the promontory than the pubes. The child thus has 
its head inclined toward its posterior shoulder. This condition may 
possibly be caused by the projecting sacrum delaying the posterior 
parietal bone more than the anterior, but a more important reason 
for its occurrence is that a smaller transverse diameter of the 
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head is thrown across the pelvis. This diameter is measured from 
just above one parietal eminence to just below the opposite one, 
and is called the sub-parieto-super-parietal diameter. It is found 
to be slightly less than the biparietal measurement ; thus the anterior 
parietal presentation is a favourable one. The head descends into 
the cavity of the pelvis either by the anterior parietal bone becoming 
fixed against the symphysis pubis and the posterior one being squeezed 
past the promontory by a movement of rotation of the head on its 
long axis, or else by the anterior parietal bone maintaining its 
lower position till the largest diameter of the head is past the brim. 

In addition to the above favourable obliquity of Naegele there is 
tlie ()])posite condition of posterior parielal presentationy when the 
posterior pai-ietal boiic^ is low(n* than tlie anterior, the sagittal suture 
is nearer tlie j)ul)es than the pi‘oniontory and the child’s head is 
inclined towards its anterior shoulder. This posterior parietal 
presentation is unfavourable, but it is not very frequently observed. 

It will thus be seen that the three main features of the second stage 
of labour with a flat pelvis are transverse lie of the head, tendency to 
extension of tlie head, and presentation of the anterior parietal bone. 

Mechanism of Labour with the After-coming Head, — The 
after-coming head enters the pelvis witli its long diametei* lying 
transversely. Usually the bi-parietal diameter lies to one side or 
otlier of the jiromontory. If it is lield back wlfile the bi-temporal 
diameter advances, flexion will occur, l)ut mon^ frequently it is 
found that the diameter opposite tlie promontory is retarded, and so 
extension occurs. The tendency to extension is increased by the 
traction on the shouldei's which is usually necessary in order 
to get the head through the brim. For when traction is made 
by a force applied below the neck, tlie head extends owing to the 
condyles being situated so far posteriorly. 

Naegele’s obliquity is also found to be present, so that there is 
a very close similarity between the mechanism of the hire-coming and 
tliat of the after-coming head. 

The tendency to extension may have serious consequences as 
the occipito-mental diameter (4| inches) comes across the pelvis, and 
delay at this stage in the delivery of a breech case often proves fatal 
to the child (see Fig. 64c, and p. 375). 

Third Stage, — Postpartum liaemorrhage from uterine exhaustion 
may occur after this as after any otlier prolonged labour. 

Effects during Puerperium. — The maternal tissues are subjected 
to pressure which is chiefly distributed on the parts which lie over 
the promontory and over the pubes ; lienee sloughing is especially 
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liable to occur over these two points. As the uterine contractions 
pull the tissues upwards, it is usually the upper part of the vagina 



Fig. 176. — Pbessure Mark caused by Promontory op Sacrum on Child’s Head 
DURING ITS passing THROUGH A FlAT PeLVIB. 



Fig. 177. — Fcetal Head after Long Labour. 

The parietal bone that was posterior has become somewhat flattened and its 
upper edge has been j^ushed under the anterior parietal bone. A caput succedaneum 
has formed over the latter. 

which lies between the pelvic bones and the head, and thus a 
vesico-vaginal fistula may be formed. 


THE FLAT PELVIS 


437 


The hard head causes more injury than the softer breech. The 
prolonged pressure while the head is moulding first renders the part 
anaemic and finally so lowers its vitality that gangrene occurs; this 
easily becomes infected by organisms, and a slough forms and 
separates a few days after delivery ; hence the incontinence of urine 
is not noticed till some days after delivery. 

Proanosis to the Mother (see Treatment of Contracted Pelvis^ 
Chap. LIV.). 

Prognosis to the Child. — 1'his will obviously depend on the exact 
size of the pelvis and on the treatment adopted, but on the whole 
the results to the child are better than in a generally contracted 



" Normal. — - Plat. Generally contracted. 

Fig, 178. — A Normai , a Fi^at, and a Generally Contracted Pelvis superimposed 

TO INDICATE THE RELATIVE PROPORTIONS. 

pelvis, because once the head is through the brim there is little 
delay. Also, as the transverse diameter is not contracted, the total 
area of the brim is greater than in a generally contracted pelvis of 
the same conjugate, but this space at the side of the pelvis may be 
also a source of danger to the child from prolapse of the cord. 

The child may be born alive, but with a spoon-shaped depression 
on the posterior parietal bone, where the promontory has dented 
it (Fig. 176). Or the skin may be raw where the head has squeezed 
past the promontory. This abrasion starts on the posterior parietal 
bone and runs downwards parallel to the coronal suture. If the 
head flexes as it reaches the cavity, this abrasion will take the 
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form of a curve running downwards and forwards on to the face 
near the malar bone. 

If the pressure has not been suflBciently severe to produce such 
gross injuries as denting the bone, the head will show only over- 
lapping at the sutures, with a tendency for the posterior parietal 
bone to be flat while the anterior one is still curved (Fig. 177). 

THE GENERALLY CONTRACTED PELVIS (Pelvis tequabiliter 
justo minor. Small round pelvis) 

This must be regarded as a normally shaped pelvis which has 
been built by nature on a smaller scale than usual. Nothing definite 



Fig. 179. — Generally Contracted Pelvis. 

All the diameters of the brim are smaller than usual. Contrast this with Fig. 175. 

is known as to its causation ; it is found in dwarfs and women of small 
stature and in those who have been ill-nourished in childhood, but 
it is also found in well-developed healthy people. 

This type of pelvis is much rarer in the British Isles than the 
flattened pelvis. It is characterized by a diminution of all its 
measurements with little alteration of their relative proportion to 
each other ; thus the normal difference between the intereristal 
and interspinous diameters is still present and may be slightly in- 
creased. The promontory is situated higher up than usual, so that 
the true conjugate differs from the diagonal conjugate by more than 
the usual half-inch (Fig. 179). 
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In the case of the true dwarf pelvis the synchondroses between 
the pelvic bones persist, and even in adult life bony union does not 
occur. 

The diagnosis of this type of pelvis depends on the pelvic measure- 
ments — instead of the interspinous, intercristal, and external con- 
jugate being respectively the usual 10, 11, and inches (25, 27 ’5, and 
19 cms.), some such figures as 8, 9|, and 6 may be found. In a normal 
pelvis the distance between the anterior superior iliac spines is three 
or three and a half times the distance l)etween the jxisterior superior 
iliac spines, but in a generally contracted pelvis it may be reduced 
to only twice or two and a half times that between the }X)sterior 
spines. On internal examination the promontory is high up, but 
nearer the pubes than usual, and, owing to the diminution in the 
transverse diameter, the ilio-pectineal line may be palpable over a 
greater length than usual. The patient is generally of small statime, 
and her general want of development or infantile appearance may 
raise suspicions that a generally contracted pelvis is present. 

Effects during Pregnancy. — No effect of importance occurs. 

Effects during Labour. 

First Stage . — 'fhe brim may be too small to admit the head, but 
as the brim is regularly smaller the head is not forced out into the 
iliac fossae (as in a flat pelvis), and so the lie remains longitudinal. 

As the head fits into the brim of the pelvis tightly it cuts off the 
hind-waters from the fore-waters, and therefore premature rupture 
of the membranes does not occur with any great frequency, and in a 
similar way, the brim being filled up with the head, there is no space 
left for descent of the cord. 

If the membranes do happen to rupture prematurely, the head 
may descend and (if the pains are strong) may nip the cervix against 
the brim. This will not only seriously delay dilatation, but, by 
interfering with the return of blood from the nipped portion of the 
cervix, will cause oedema of the parts, so that the aperture of the 
cervical canal may actually become smaller. For similar reasons 
the vagina rapidly becomes dry and swollen, and later on (usually 
in the second stage) the vulva becomes oedematous. This oedematous 
state of the vulva and vagina is very characteristic of labour ob- 
structed by a generally contracted pelvis, and does not occur to the 
same extent with other types of contracted pelvis. 

Second Stage . — Malpresentations occur, but not so frequently as 
with a flattened pelvis. The results with a vertex presentation are 
exactly those which would be met with if a large head were passing 
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through a normal pelvis. Flexion must be extreme so as to bring 
the smallest possible diameter across the pelvis, and this must con- 
tinue all through, because in a generally contracted pelvis there is 
contraction right through to the outlet and not only at the brim as 
in a flat pelvis. 

Internal rotation is influenced by the shape of the bony pelvis 
and occurs early. The shoulders may become impacted if the child 
is large. The head usiially undergoes extreme moulding, and much 
overlapping of the sutures is present, hut no denting or pressure 
marks. 

The A fter-coming Head. — The head in breech presentations comes 
through the pelvis in extreme flexion. If the brim is only just large 
enough to admit the child’s body, the arms easily become extended 
when the elbows get caught by the brim ; more frequently extension 
is caused by the attendant attempting to hurry labour by pulling 
on the legs. Extension of the head fKJCurs for the same reasons 
and is a more frequent occurrence. If extension of either the head 
or arms does occur, the smaller space available for the necessary 
manipulations to bring them down makes this task more difficult 
than usual. 

Third Stage. — As in other conditions which prolong labour the 
uterus tends to become exhausted, and so postpartum haemorrhage is 
liable to occur. 

Effects during Puerperium. — Owing to the prolonged pressure 
while the head is moulding through the brim, sloughing is liable to 
occur, and as the pressure is not localized to any one special point but 
is distributed all the round brim, the sloughing may occur anywhere. 

Prognosis for the Mother. — See Treatment, Chap. LIV. 

Prognosis for the Child. — Because all the diameters are diminished 
and there is no compensatory increase in the transverse diameter as 
in a flattened pelvis, these cases may be very difficult, and the diffi- 
culty continues all the way to the outlet. In an extreme case there 
will be trouble in delivering the shoulders even after the head is 
bom. • Roughly speaking, labour with a generally contracted pelvis 
will be as difficult as a labour with a flat pelvis with a conjugate half 
an inch smaller. 

Owing to the extreme overlapping of the bones which occurs 
during moulding, cerebral haemorrhage may occur, and in breech 
cases stillbirth is frequent owing to the delay in delivering the after- 
coming head. 

The caput succedaneum is usually very large, and irregular 
abrasions, the result of pressure as the head is moulding through 
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the brim, are found chiefly over one side of the frontal bone, as, 
with the head engaged in an oblique diameter, the frontal bone is 
in contact with the sacrum. 

Comparison of Flat and Generally Contracted Pelves. — It will 
be seen from the above that these two main types of pelvis difier 
markedly from each other. The differences may be given in the 


following tabular form (Herman) 
Flat. 

Incarceration of gravid uterus 
common. 

Obliquity of uterus common. 

Pendulous belly common. 

Transverse lies and footling pre- 
sentations common. 

Head usually lying ti’ansversely. 

Posterior position of occiput not 
specially unfavourable. 

Brow and face presentations 
common. 

Obliquity of Naegele the rule. 

Obstruction at brim only. 

Small caput succedaneum. 

Little oedema of vagina and vulva. 

Denting of cranial bones common ; 
moulding slight. 

Early rupture of membranes. 

Pro)lapso of the cord. 


Ismail round pelvis. 

Incarceration of gravid uterus 
not specially common. 

Obliquity of uterus not common. 

Pendulous belly not common. 

Transverse lies and footling pre- 
sentations not common. 

Head usually in oblique diametei'. 

Posterior position of occiput very 
unfavourable. 

Brow and face presentations 
uncommon. 

Obliquity of Naegele rare. 

Obstruction throughout pelvis. 

Great caput succedaneum. 

Great oedema of vagina and vulva. 

Denting of cranial bones rare ; 
moulding great. 

Less likely. 

Unlikely. 


THE GENERALLY CONTRACTED FLAT PELVIS 

A special type of pelvis will result if, as a result of rickets, there is 
not only softening but also stunting of growth of the bones. In 
these circumstances a pelvis is found which combines flattening 
with general contraction, and is known as the “generally con- 
tracted flat pelvis ”. This is a pelvis which is occasionally met with, 
and it is found clinically that most cases with marked flattening of 
the conjugate are also small in other diameters. In such a case the 
difficulties of delivery will be increased, as not only will there be 
trouble from the flattening of the brim, but there will be markedly 
deficient transverse measurements and contraction of the cavity. 
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The diagnosis of such a case will rest on the recognition of the 
external and internal measurements. All these will be reduced; 
the side wall of the pelvis is more easily palpated than usual as 
in a generally contracted pelvis, more commonly the conjugate is 
especially narrowed and the promontory projects as in a flattened 
pelvis. 

The mechanism in such a case will depend on which type of 
deformity predominates, the head being flexed and also lying trans- 
versely in the brim and passing slowly through the pelvis in the 
fully flexed attitude. 



CHAPTER XXXVII 


CONTRACTED PELVIS {(xmtmued) 

RARE FORMS OF CONTRACTED PELVIS 

Kyphotic Pelvis. — This is one of the rarer forms of contracted 
pelvis, but is important and therefore deserves consideration. 

In kyphosis tlie uppei* portion of.tlie spine is so bent forward, if 
the angular cairvature is Ingli up, that a compensatory lordosis in the 
lower vertebrae is developed to ])revent the body falling forward. 
In these circumstances the jK^lvis is not altered. This is possible 
when the angular curve is liigh up so tliat there are a large number 
of vertebne below it, but if the kyphosis is low down, sufficient lor- 
dosis to neutralize it is unobtainable in the limited space below the 
disease, and so an alteration in the inclination of tlie pelvis takes 
place. In this way the inclination of the pelvis to the horizontal 
is diminished, and so, as already explained, the conjugate is increased 
and the promontory raised higher than usual. 

Tlie lessoned inclination of tlie pelvis puts an increased strain on 
the ilio-femoral ligaments when standing in an easy jKisition, and so 
the ant(^rior inferior iliac spines arc pulled down and outwards ; 
thus tlie innominate bone is rotated on an axis jiassing tlirough the 
sacro-iliac joint and tlie symphysis pubis, and tlie ischial tuberosities 
are turned inwards and the pubic arch narrowed. 

The chief characters of the kyphotic pelvis will be most marked 
when the disease is below the mid-dorsal region, and occurs during 
early childhood ; they are — 

1. An increase of the antero-posterior measurement of the 
brim. 

2. A diminution of the anterior-posterior measurement at the 
outlet. 

3. A diminution in the space between the ischial tuberosities. 

In rare cases the angular curve immediately above the brim may 
be such that the pelvis is overhung by the projecting vertebrae (the 
so-called ‘'pelvis obtecta'’)* This may be so marked that the foetus 
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is prevented from entering the brim. In some cases there is so little 
room between the thorax and the pelvis that the patient experiences 
great discomfort during the later months of pregnancy from inter- 
ference with the respiratory movements. 

Effects on Lahonr . — The lordosis pushes the uterus unduly 
forwards, and so pendulous belly is usual. For a similar reason the 
usual adaptation of the foetus to the mother is upset, and occipito- 
posterior positions are very frequent. No difficulty occurs during 
labour till the head reaches the outlet, and then it is driven back- 
wards owing to the narrowness of the pubic arch. If there is in- 
sufficient space between the tuberosities for the head, it may be 
delivered entirely behind the tuberosities instead of in front. 

Diagnosis 

The existence of the spinal deformity is obvious, so the difficulty 
that has to be faced is that of ascertaining how much (if any) effect it 
has had on the outlet. The diagonal conjugate and the usual pelvi- 
metry give no help ; the only measurements of any value are that 
between the ischial tuberosities, which normally should measure 
4| inches and the antero-posterior diameter at the outlet. 

Prognosis 

This is not very good, as owing to the difficulty of judging the 
degree of contraction there is frequently obstruction at the outlet, 
and, as this is not apparent till late in the second stage, perforation 
may be necessary. 

The mortality to the mother in published cases has been 15-20 per 
cent., but should be much lower with more careful examination of 
the pelvis under anaesthesia and treatment appropriate to its size. 

Complete rupture of the perineum, with a severe laceration of the 
rectum, is usual, owing to the backward displacement of the head 

Oblique Pelvis. — If the spinal column is laterally curved (scoli- 
osis), or if one leg is shorter than the other, the pelvis tilting towards 
the short leg upsets the distribution of the body-weight, and the 
shorter leg bears more than half of it. Thus the changes which 
result from the action of the body-weight are accentuated on that 
side, and the pelvis becomes oblique. Little change takes place in 
the pelvis unless the disease occurs during childhood In any case 
severe obstruction is unusual. The head accommodates itself to the 
more roomy side of the pelvis. 
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The diagnosis is made from the presence of spinal deformity or 
lameness. The amount of space available is found by internal 
examination, if necessary with the half-hand, under anaesthesia. 

Osteomalacic Pelvis. — Osteomalacia is a disease characterized 
by general symptoms, such as pains in the limbs, bronchitis, and 
neuritis, and also by extreme softening of the bones. It is rare in 
this country, but more common in Central Europe. As it attacks 
adults, the changes in the pelvis occur after the normal pelvis has 
been formed. The osseous softening is due to absorption of lime 


Transversely contracted pelvis. + + + Oblique pelvis. Kyphotic pelvis. 

Pig. 180. — A Tbansvbrsrlv Contracted, a Kyphotic, and an Oblique Pelvis 

SUPERIMPOSED TO INDICATE THEIR RELATIVE PROPORTIONS. 


salts, which are excreted in increased quantities by the urine. The 
condition is improved by oophorectomy and by medication with 
extracts of ductless glands, especially of the adrenals, and calcium 
lactate and cod liver oil. 

The bones become too soft to act as levers, and so the pelvis 
resulting from this softening is triradiate, owing to the way in which 
the acetabula and the promontory are pushed in. As the tuberosities 
of the ischium are also approximated, the pubes forms a marked 
projection forward, hence the name of “ beaked pelvis ” which is 
sometimes applied to these cases. In some cases the most extreme 
deformity results, and the bones are so soft that the deformity can 
be partially remedied by the hand (Fig. 181 ). 
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The diagnosis of contraction should be obvioiis on vaginal exam- 
ination : the exact natvire of the disease may be diagnosed from the 
extreme softness of the bones, the analysis of the urine, and the 
general symptoms. 

Naeg-ele’s Oblique Pelvis. — This rare malformation of the 
pelvis results from defective development of the lateral mass of one 
side of the sacrum and synostosis of the affected side with the ilium. 
An oblique pelvis results with contraction of the side where the sacrum 
is defective. The deformity is increased by the action of the body 



Fig. 181 . — Pelvis peom a Patient with Osteomalacia. 

Note the crumpling up of the bones causing great distortion of the pelvis. 

weight, and so a very oblique pelvis results by the time puberty is 
reached. 

The symphysis pubis is displaced towards the sound side, and the 
distances between the posterior superior iliac spines and the sacral 
spines are unequal. The prognosis in labour depends on the amount 
of space available on the larger side. Usually, Caesarean section is 
indicated. 

The Transversely Contracted Pelvis of Robert. — In this pelvis 
there are bilatin-al defects in the lateral masses of the sacrum, 
and also bilateral synostosis. All the transverse diameters are 
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diminished, and the pubic angle is narrow. If pregnancy occurs 
Caesarean section is necessary, but this type of pelvis is of excessive 
rarity. 

The Split Pelvis. — Here the symphysis pubis is replaced by 
fibrous tissue. The pelvis is wider than usual, but the sacrum 
is markedly displaced forward, and the conjugate is diminished. 
Other malformations, such as ectopia vesicae, often accompany this 
uncommon type of pelvis, and therefore pregnancy is rare. 

The Spondylolisthetic Pelvis. — This term is given to those 
rare cases in whicli the liody of the last lumbar vertebra is dislocated 



Fig. 182 . — Contracted Pelvis due to New Growth op Sacrum. 

forwards. Such dislocation may be due tcj caries or congenital mal- 
formation of the vertebra. The displaced vertebra naturally occludes 
the brim. The condition is very rare. 

The Diagnosis ob’ Contraction of the Pelvis 

It is a safe rule in obstetrics to regard every pelvis as contracted 
until the contrary has been proved. The actual proof will depend on 
measuring the interior of the pelvis directly or indirectly (vide Pel- 
vimetry, Chap. XXX VL). But there are other things which may 
be of value in directing attention to the strong probability that one 
of a number of patients has a contracted pelvis compared with the 
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possibility that the others might have, and thus indicating that an 
especially careful examination must he made before allowing her to 
go to term. For example, there may be a history of long labours 
with stillborn children, or the patient may be of small stature (5 
feet or less), achondroplasic, kyphotic, scoliotic, lame, or show signs 
of rickets. These things do not necessarily indicate contracted 
pelvis, but they show its greater probability, and so an abdominal 
examination is made. 

The suspicion would be confirmed by finding a malpresentation 
a pendulous belly, marked obliquity of the uterus, a head which 
projects over tlie pubes or cannot be pressed down into the brim. 
The latter shows tliat either tlie pelvis is contracted or some other 
obstruction is present, or else that the head is unusually large. 

The external measurements of the pelvis are then made with a 
pelvimeter. 

On vaginal examination the diagonal conjugate is estimated, if 
possible, and an idea obtained of the distance that the ilio-pectineal 
line can be traced outwards, so as to estimate if general contraction 
or obliquity of the pelvis is present. The size of the pubic arch can 
be roughly measured, and the distance separating the ischial tuber- 
osities also ascertained, either with the fingers or by calipers. In 
addition to the above, if the patient is already in labour, contraction 
may be suspected in cases of malpresentations, pi’olapse of the 
umbilical cord, when the presenting part is high iip or when none can 
be felt. 


Treatment 

It is impossible for the student to grasp the essentials of the 
management of labour with contracted pelvis until he is conversant 
with the abnormalities of uterine action, especially those described 
in the chapter on Obstructed Laboui', and with the various obstetric 
operations. For this reason it has been thought best to make the 
treatment of labour with contraction of the pelvis the last lesson in 
obstetrics and to postpone its discussion to the last chapter in the 
book (Chap. LIV.). 



CHAPTER XXXVIII 


ABNORMALITIES OF THE EXPULSIVE FORCES 

Normally the birth of the foetus is brought about by the rhythmic 
contractions of the uterus, reinforced towards the termination of 
labour by the action of the abdominal muscles. The contractions 
of the uterus may be of normal strength or may be either too strong 
or too weak or erratic. 

PRECIPITATE LABOUR AND EXCESSIVE UTERINE ACTION 

When the pains are tw strong and follow one another rapidly, 
and when the resistance of the pelvic floor is slight, the lalxmr may 
be terminated in a few minutes, and is then known as precipitate 
labour. Precipitate labour occurs usually in multiparous women, 
and when it has occurred in primiparae there has probably been 
some dilatation of the cervix before the apparent onset of labour. 

The consequence of precipitate labour to both mother and child 
may be grave. Dangerous collapse has been noted, and surgical 
emphysema sometimes follows the violent expulsive efforts. The 
chief danger to the mother is tearing of the soft parts, and this 
varies with the resistance. If the resistance is normal, as in a 
primipara, the rapid expulsion of the infant may cause lacera- 
tion of the cervix, and a tear of the perineum involving the 
rectum. On the other hand, when the soft parts are relaxed, as 
in a multipara, there may be no tearing, but the child may be damaged 
by being born before the mother can lie down, and may sustain 
injuries to the head, and in some cases the umbilical cord has been tom 
through, leading to fatal haBmorrhage. Should there be some con- 
traction at the brim of the pelvis, the excessive force of the uterine con- 
tractions will not allow the head time to mould, and if the contraction 
is not excessive, the uterus will drive the head past the obstruction 
and in many instances cause fracture of the skull. Should the 
obstruction be insurmountable, the symptoms of obstructed labour 
will arise early and there will be grave danger of rupture of the uterus, 
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Treatment 

Should the attendant be present the pains must be controlled 
by chloroform. The third stage of labour should be conducted 
with care, and after expulsion of the placenta a careful examination 
of the genital canal should be made for lacerations. 

PREMATURE RUPTURE OF THE MEMBRANES 

During Pregnancy. — Occasionally the membranes rupture 
before labour has begun. This premature rupture of the mem- 
branes may occur spontaneously. Other causes may be a fall or 
a blow or in rare instances some great emotion. Labour does not 
necessarily set in at once ; indeed, it may be delayed for as long 
as a fortnight. Except for the fii’st gush the escape of liquor arnnii 
is intermittent, and there may still be sufficient remaining to prevent 
pressure on the foetus. 

In some rare cases the membranes rupture high up allowing a 
certain amount of liquor amnii to escape, and yet later on there is 
found to be a bag of membranes. In this case there is found to be a 
so-called valvular rupture, and as the head comes down it compresses 
the hole, and thus the membranes are able to conqjlete the dilatation. 

It must be distinguished from a leakage of urine and from the 
escape of fluid from a double bag of membranes, i.e. from the chorio- 
amniotic space. 

Treatment 

The immediate treatment is expectant. The patient should be 
kept in bed recumbent, so that as little liquor as possible be lost. 
The foetal heart-beats should be counted, and the temperature of 
the patient noted daily. 

If labour does not set in in the course of a few days, or if the 
rate of the foetal heart is increased or diminished in frequency, or 
if there is any rise in temperature, labour must be induced. The 
most convenient way of performing this is to dilate the cervix 
to a • size sufficient to allow the introduction of a Champetier de 
Ribes’s bag. This bag acts as a hydrostatic dilator of the cervix, 
and is a very efficient means of inducing labour surely and expe- 
ditiously. 

During Labour . — Early rupture of the membranes during 
labour is an event of importance, not only from the fact that labour 
may be prolonged and the first stage tedious, but from the fact that 
this accident is so often associated with contracted pelvis or an ab- 
normal presentation. This should be borne in mind, and a careful 
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examination should be made to see that the pelvis is normal and the 
presentation favourable. 

Labour is prolonged owing to the absence of tbe dilating bag 
of waters, except in those cases in which the rupture has occurred 
high up, and there is still some liquor in front of the presenting part. 
The amniotic cavity may become infected by pathogenic organisms 
which may be introduced on examination or from the vagina itself. 
The danger to the child is that the maternal blood-supply to tlie 
placenta may be impeded by the reti’action of tlie uterine muscle 
following the diminution in the uterine contents. In the case of 
hydramnios or contracted pelvis the umbilical cord may prolapse. 


UTERINE INERTIA 

Uterine inertia is a condition in which as labour progresses the 
uterine contractions do not occur with increasing strength and 
at shorter intervals as normally. Consequently dilatation of the 
os and advance of the betus are very slow. This condition may 
be present from the start of labour and tlum denotes a sluggish 
condition of the uterus, wliich, though tending to prolong labour, 
will have no bad effect on tbe patient or feetus. 

The condition of inertia, or rather the absence altogether of 
uterine contractions, which comes on later in labour and whicli is 
associated with greater resistances than are normally met with or 
which is associated with a weak uterine muscle, is a state of uterine 
exhaustion and will be described as such. 

It has been the prevailing custom to describe inertia under the 
headings Primary and Secondary, thus suggesting that the one is 
dependent on the other. This tends to confusion both in theory 
and practice, and the term “sluggish uterus” will here replace 
“primary inertia,” while “exhausted uterus,” a term which explains 
itself, will be substituted for “ secondary inertia ”. 


SLUGGISH UTERUS 

Sluggish uterus is a condition in which the expulsive forces 
are inefficient from the first, although there is no disproportion 
between the size of the foetus and that of the pelvis. The whole 
course of labour is prolonged, but if the membranes are \inruptured 
and the patient is in good condition, the delay, though tedious, may 
be regarded with equanimity, as with appropriate treatment a 
favourable termination to the labour may be expected. 
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Cause 

This condition occurs more frequently in primiparae than 
multiparse, and is also associated with complications of labour 
such as hydramnios, multiple pregnancy, antepartum haemorrhage, 
some malpresentation, premature rupture of the membranes, 
rigidity of the cervix, full bladder and rectum, and adherent mem- 
branes. 

Treatment 

First Stage of Labour . — Active treatment is seldom called for 
in the first stage of labour, as, although this stage is very pro- 
longed, the patient suffers only from want of rest. The child will 
not be injured as long as the membranes are unruptuied. Various 
expedients may be adopted to stimulate the uterine contractions. 
The bladder and rectum should be emptied, as when full they often 
delay labour. A hot bath and hot vaginal douche of weak lysol 
solution are attended sometimes with satisfactory results. Ergot 
should not be given at this stage of labour. In cases in which the 
membranes are adherent in the neighbourlKK)d of tlie internal os, 
they should Ix'. se])arated l)y sweeping the gloved index-finger round 
between them and the uterine wall. If these means fail and the 
patient is getting tired, 20 grains of chloral should be given. If 
this does not produce sleep a full dose of morphia should be given, 
and it often happens that after a few hours’ sleep the pains are 
stronger. In rare cases in which the membranes have ruptured 
early, and the os is small and rigid, and the liquor amnii is draining 
away, dilatation may be effected with the gloved fingers or de 
Ribes’s bag. Such dilatation would be indicated if the foetal heart is 
beating slowly and in the case of an elderly primigravida. 

Second and Third Stages of Labour . — If the second stage of labour 
has lasted two hours and there seems no immediate prospect of the 
patient delivering herself naturally, ^ c.c. of pituitary extract should 
be given if no contra-indications are present (see p. 653), and if this 
does not increase the force and frequency of the pains, the forceps 
should be applied to reinforce the uterine contractions and complete 
labour and prevent uterine exhaustion. The third stage of labour 
is usually prolonged, but retraction being present there is no undue 
tendency to po,stpartum haemorrhage. 

EXHAUSTED UTERUS 

Uterine exhaustion is quite distinct from the sluggish uterus, 
as in this condition normal contractions have been present, but 
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the pains become weaker with longer intervals, and finally tend 
to disappear entirely. In this condition an attempt to deliver 
the patient may be followed by disastrous haemorrhage when the 
placenta separates, as the power of retraction as well as contraction 
of the uterus is completely absent. 

Cause 

It is a rare condition that occurs chiefly in multipart. The 
labour has usually started in the ordinary way with regular and 
good uterine contractions, and then, because the uterine muscle 
is poor or inefficiently enei-vated, or because the resistances met 
with are greater than normal, the uterine muscle ceases work and 
labour comes to a standstill. This condition of uterine exhaustion 
may also follow severe antepartum haemorrhage and overdistension of 
the uterus. 


Tkeatment 

'riie disastrous consequences of eftecting delivery in the absence 
of uterine contractions cannot be too strongly emphasized, and tlie 
whole line of treatment aims at recruiting the patient’s .strength 
with sleep and iK)urishment to re-establish contraction. When the 
uterus begins to act again and not till then, delivery can be safely 
effected by the forceps. 

If uterine exhaustion is threatening late in the second stage, 
contractions must be stimulated by the use of the hypodermic 
injection of pituitary extract, ^ c.c. or ergotin Tit 10 to 15, and the 
forceps applied. The treatment of inertia in the third stage of 
labour will be described in the section on postpartum haemorrhage. 


COLICKY UTERUS. 

There is a further variety of abnoi*mal uterine action which the 
term “sluggish” does not cover. In this variety the contractions 
occur regularly, but only cause intense discomfort and do not dilate 
the os. The term “ colicky uterus ” is used to describe this variety. 
The use of scopolamine gr. combined with ^ gr. of morphia 
will often relieve this condition, and lie followed by regular and strong 
contractions which dilate the os almost painlessly. It is advisable 
for the medical attendant to wait in the house or to be very near 
at hand after administration of scopolamine and morphia, as some- 
times labour is terminated expeditiously and unexpectedly (see 
Chap. L). 
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SPASMODIC RIGIDITY OF THE CERVIX 

The circular fibres of the uterine muscle are strongly developed 
in the region of the internal and the external os, forming sphincter 
muscles. When labour starts these fibres should relax, but in a 
certain number of cases they remain in a condition of spasm and 
give rise to obstruction. This condition is met with chiefly in 
elderly primiparse. The initial cause may be uterine sluggishness, 
some reflex disturbance, premature rupture of the membranes, 
morbid adhesions of the membranes preventing formation of the bag 
of waters, malpresentation, great sensitiveness to pain on the part of 
the patient, and the injudicious administration of ergot. The os is 
usually found to be very thin and resistant. 

Treatment 

This depends upon the cause. If the pains are weak, they may 
be stimulated by emptying the bowel and bladder, l)y copious hot 
vaginal douches, or by a hot bath. Should tlie pains be very badly 
bonie, then the administration of opium, morphia, chloral liydi-ate 
or chloroform may abolish the spasm. If the membranes are 
adherent they may be separated, or if the membranes are ruptured 
the 08 may be dilated manually <jr by means of Champetier de Ribes’s 
bag. 


TONIC CONTRACTION OF THE UTERUS 

Definition . — Tonic contraction is a condition of the uterus in- 
duced by some insuperable obstruction to the birth of the child. 
In this condition the muscle of the upper uterine segment becomes 
progressively shortened with consequent elongation and stretching 
of the lower uterine segment and vagina. 

It must be remembered that after each contraction of the uterus 
some retraction persists and maintains the position of the foetus 
gained by the contraction. If this were not so the foetus would, 
with each relaxation of the uterus, slip back into the position in 
which it was before the contraction, and labour would be prolonged 
indefinitely. In the course of normal labour the upper uterine 
segment becomes progressively thicker and shorter, see page 264. If 
the foetus descends the upper segment can retract without stretching 
the lower segment. If the foetus remains stationary the total length 
of the uterus must be constant to contain the foetus, thus necessi- 
tating stretching of the lower part of the uterus and vagina. With 
the contractions excessively strong as in tonic contraction, progressive 
retraction causes the upper segment of the uterus to become very 
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thick, with consequent thinning of the lower segment. This is patho- 
logical retraction. The line of jimction of the two segments is then 
marked by a well-defined ridge, running obliquely, which can be felt 
abdominally between the symphysis pubis and the umbilicus, varying 
in height according to the degree of thinning of the lower uterine 
segment. It is sometimes found as high as, or above, the umbilicus. 
This ridge is known by the names of the retraction ring or Bandl’a 
ring, though the former name appears preferable, as it does to some 
extent suggest the mode of origin (Fig. 184). 

Occasionally in the first, but more commonly in the second, 
stage of labour, the contractions of the uterus may follow one another 
so rapidly that there is no interval between them and the uterus 
passes into a state of tetanic spasm. This condition sometimes 
occurs in the early stages of labour, but as a rule passes off and is 
followed by orderly and regular contractions, though the adminis- 
tration of chloroform may be necessary. The commonest variety 
occurs during the second stage of a prolonged labour, in which the 
laboui’ pains started normally, but owing to some obstruction the 
contractions have followed one another tumultuously in their efforts 
to expel the contents of the uterus. 

Cause 

The causes of this condition are ; — 

1. Obstructed labour (see p. 461). As a rule obstruction excites 
the uterus to further efforts and eventually, if the obstruction is not 
relieved, a condition of tonic contraction with over-retraction will 
result. Occasionally, however, after a period of very strong pains 
extreme fatigue of the woman may produce a condition of uterine 
exhaustion. AVhen the woman recovers from the fatigue the exhaus- 
tion may be succeeded by tumultuous uterine action leading to tonic 
contraction with over-retraction. 

2. The administration of ergot or pituitary extract in an unsuit- 
able case (see p. 653). 


Symptoms and Signs 

Clinically tonic contraction is recognized by the condition of 
the patient becoming grave, with a raised temperature and a 
quickened pulse-rate. The expression is anxious, and the patient 
complains of a severe cramp-like pain in the abdomen, and often 
exhibits a characteristic restlessness. On examination the uterus 
will be found to be hard and tender, and moulded to the shape of the 
fietus, foetal parts will not be felt, and there will be absence of the 
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fcetal heart-sounds, as the child will be dead owing to the cessation 
of the placental circulation. If the head is impacted in the 
pelvis it will be found that the normal moisture of the genital canal 
is absent, and the vagina itself oedematous. There will be over- 
lapping of the bones of the skull unless the head is above the brim, 
the caput succedaneurn will be large, showing that at any rate for 
some time the foetus was able to withstand the intra-uterine pres- 
sure, and on pressing upwards the foetal skull is found to be fixed 
in the brim or impacted, i.e. the head is in the pelvis and cannot 
be moved down by the uterine contractions or pushed up from below. 
If the shoulder is presenting it will be found to be impacted, the arm 
prolapsed and the hand projecting at the vulva. 

Treatment 

The treatment comes under two headings ; — 

1 . To diminish as far as possible the spasm of the uterus 

2. To effect delivery. 

To diminish the spasm of the uterus, morphia should be given 
(I'i grain) hypodermically, and the patient should be put and kept 
under the full influence of chloroform. This is done with the idea 
of obtaining relaxation of the uterus, and it will be then noticed 
that the spasm will to a great extent pass off, and the child must 
then be extracted Manipulations undertaken too soon will cause 
the spasm to return. 

Delivery of the Feetus. — As the foetus has already perished 
owing to the circulation to the maternal part of the placenta being 
arrested by the compression of the vessels in the uterine wall, the 
whole line of treatment is directed to the safe delivery of the mother. 
If the presentation is a vertex, the operation known as craniotomy 
(see p. 703) must be performed; if an abnormal presentation is 
present, some appropriate destructive operation, such as decapi- 
tation. Valuable time should not be wasted in attempting delivery 
with the forceps. 

There are two other varieties of a pathological over-activity of 
the uterus. This over-activity may involve the uterus as a whole 
or locally. When the uterus is involved as a whole the condition 
is known as the “irritated uterus,” or the generally contracted 
uterus. When only a part of the uterus is involved the condition is 
known as the “contraction ring ”. 

The outstanding feature of these two conditions is the absence 
of over-retraction and thinning of the lower uterine segment, which 
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serves to distinguish them from tonic contraction of tlie uterus. In 
both cases there is active retention of the foetus in the uterus, as 
until the spasm has disappeared it is impossible to extract the foetus. 

IRRITATED UTERUS OR GENERALLY CONTRACTED UTERUS 

Advanced cases of tonic contraction of the uterus are exceedingly 
rarely seen in civilized countries, and what is commonly termed tonic 



iG. 183.— Diagrammatic Eeprbsbntatios ob Fig. 184.— Tonic Contraction op the 


Normal Labour, showing the Symmetrical Uterus. 

Shape op the Uterus. jjjq upper segment of the uterus is thicli 

The child is nowhere closely embraced by ened, the lower segment thinned. The uteru 
le uterus and there is room for liquor annii. as a whole closely embraces the foetus. 

contraction is really an “irritated uterus ” caused by repeated attempts 
at delivery. It has been surmised that sepsis of the uterus may cause 
this condition, which is recognized by the uterus being moulded 
to the child although the upper uterine segment has not been with- 
drawn over the body of the child, and there is no great stretching 
of the lower uterine segment. Any attempt at introduction of the 
hand is resented by the uterus, which grips the hand on its intro- 
duction. Attempts at deliveiy with the forceps, or indeed any 
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internal manipulation, are definitely contra-indicated on account 
of the risk of rupture of the uterus. This condition will yield 
to treatment by morphia and chloroform, and it is dangerous to 
attempt delivery until the uterus has become relaxed again. A 
full dose of morphia, grain, is given, and chloroform adminis- 


tered to the full surgical degree. 



?ia. 185 . — The Ibbitatbd ok Genebally 
Contracted Uterus. 

The uterus as a whole closely embraces the 
oetus, but the lower uterine segment shows 
10 thinning. 


After thirty iniruites to an hour 



IttD.—THE UONTEACTION iillNG OR 

Locally Contracted Uterus. 

The foetus is not closely embraced by the 
uterus except round the neck, where it is 
gripped by a constricting band. There is no 
thinning of the lower uterine segment. 


it will be found that the uterus is relaxed and permits intra-uterine 
manipulations, which should be carried out skilfully, as prolonged 
attempts at delivery will again cause the uterus to become irritable, 
and if the attempts be persisted in there is great danger of rupturing 
the uterus (Fig. 185). 

CONTRACTION RING OR LOCALLY CONTRACTED UTERUS 

The contraction ring is a localized thickening of the wall of the 
uterus <lue to the contraction of the circular fibres over a point 
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of slight resistance, most frequently over a depression in the child’s 
outline and sometimes below the presenting part (Fig. 186). 

Cause 

Malpresentation accompanied by premature rupture of the mem- 
branes, or intra-uterine manipulations associated with increased 
uterine irritability. 


Physical Signs 

Abdominally, the uterus is not hard or tender, and uterine 
contractions occur and are followed by relaxation. It is unusual 
to feel any ring or localized contraction. The fetal heart may be 
heard. Per vaginam, the hand introduced into the uterus feels a 
contraction round some part of the fetus. The fetus is not impacted. 

Diagnosis 

The diagnosis is made by intra-utoi-ine examination in a case 
in which there has been great delay, usually in the secon<l stage 
of labour. The examining hand feels a constriction round some 
part of the fetus, while above, if the tingers cati pass the con- 
striction, the uterus is relaxed. 

Pathology 

The contraction ring is a localized thickening of the uterine 
muscle, and the uterus above and below the constriction is thinner 
than at the point of thickening. The ring fits into some depres- 
sion in the child’s outline. 


Treatment 

(а) Drugs . — The injection of morphia hypodermically and in- 
halation of chloroform have not been found to relax the constrict- 
ing ring. 

(б) Dilatation of the Ring . — In minor cases the ring may be 
dilated manually. 

In more severe eases continuous steady traction for quite an 
hour applied to the head or breech by a suitable instrument to which 
is attached a weight of about 7 lbs. may be successful. 

(c) Embryotomy . — If traction or version fail, embryotomy may 
be employed. The operation is technically very difficult and not 
always successful. 
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(d) G(B8arean Section . — If the foetus is alive and a thorough 
trial of delivery by steady traction has failed, Caesarean section is 
preferable to embryotomy. The risk of Caesarean section is increased 
if there have been repeated intra-uterine manipulations, and the 
difficulty is increased as it may be necessary to incise the contraction 
ring, which is in the lower segment of the uterus, before the child 
can be extracted. 

In other cases with a dead foetus it may be necessary to perform 
Caesarean section if other attempts at deliverj^ have failed, or, if 
there is a probability of sepsis, the whole uterus with the foetus in 
situ, must be extirpated. 



CHAPTER XXXIX 


OBSTRUCTED LABOUR 

This condition may be defined as one in wliich there is some 
mechanical obstruction and delivery by the nat\u*al forces cannot be 
accomplished. The causes may be conveniently grouped under the 
headings maternal and foetal. 

Maternal. 1. Contracted Pelvis. 

2. Pelvic tumours. 

3. Organic rigidity of cervix. 

4. Cicatricial contraction of vagina. 

5. Malposition of os uteri. 

F(Btal. 1. Mai presentations, such as transverse lie, brow 

]^resentation, comj>lex presentations, persistent 
()Ccipito-])oste3"ior and men to -posterior positions 
and impacted breecli. 

2. Largo and post-mature infants. 

3. Abnormalities of the foetus, such as hydro- 

cephalus, encephalocele, monsters, ascites and 
dropsy. 

Contracted Pelvis. — Various degrees of contraction of the pelvis 
may be met with which give rise to obstructed labour. They are 
described in Chapters XXXVI and XXXVII. 

Pelvic Tumours. — These tumours will be growing from the organs 
or structures in the neighbourhood and comprise ovarian tumours, 
fibroid tumours, bony growths from the pelvis, hydatid cysts, dis- 
placed and enlarged kidneys and spleen, or any other morbid growth 
which may be found in the pelvis. They are described in other parts 
of this work under their respective headings. 

Organic Rigidity of the Cervix and Cicatricial Contraction of 
Vagina. — This is a diseased condition often due to a laceration and 
cicatrix from a previous labour. It also occurs with hyperplasia of the 
cervix associated with prolapse. A pinhole os offers great resistance to 
dilatation by the longitudinal fibres of the uterus ; cases have been 
described in which, although the whole cervix was expanded, the 

(461) 
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external os would scarcely admit a catheter. Cancer of the cervix 
and fibroids occupying the cervix often form an insxiperable bar to 
its dilatation. 

Treatment 

Artificial dilation of the cervix by a small de Ribes’s bag or other 
hydrostatic dilator may be required if the condition of the mother 
or child demand it, and in a few cases incision of the cervix may 
l)e necessary. TJiis is done by exposing tlie cervix with a speculum 
and incising with scissors the margin of the os in several places 
to the depth of a quarter of an inch. Labour complicated by car- 
cinoma of the cervix or fibroids occupying the cervix or lower part 
of the uterus often requires delivery by Caesarean section, followed 
by extirpation of the uterus if the case is suitable. 

Atresia of the cervix may be mentioned here, a condition in 
which no opening can be discovered at the onset of labour, though 
naturally the canal must have been permeable for conception to 
have taken place. A puncture must be made at the site of the os, 
and this hole dilated sufficiently for tlie membranes to bulge into it. 
It is duo to inflammatoiy adhesions or to oj)erations on the cervix. 

Mai presentations and Malformations. — Transverse lie, persistent 
mento-posterior position, brow presentation, locked twins and con- 
joined twins will be found described under their respective headings. 

Pendulous Abdomen — In many multiparfe the abdominal walls 
are so lax as to form no support to the enlarging uterus during the 
last few months of pregnancy. In some the laxity is so marked 
that the recti become separated and the uterus comes to lie in a 
hernial sac. If this condition is not remedied by a firm abdominal 
belt during pregnancy and by a tight binder during labour, the head 
may not enter the pelvis, the axis of the uterus pointing directly back- 
wards, and this may lead to rupture of the uterus or vagina. 

Hydrocephalus. — Hydrocephalus is a congenital malformation in 
which the ventricles of the brain are distended with fluid ; in some 
cases it is associated with fluid between the brain and the skull 
The head is enormously enlarged and the brain is spread out in a 
thin layer. The cranial bones are small and incompletely ossified 
and cover only a small area of the brain, thus the sutures and 
fontanelles are very wide. The face is relatively very small, and 
the bulging forehead overhangs the face, and the inter-frontal sulcus 
is very well marked. It is often associated with other deformities, 
such as spina bifida. Breech presentations are common in this 
condition, and it is often not discovered till there is great delay in 
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the birth of the after-coming head, and then the large size of the 
utei’us reveals the true state of affairs. 

The mortality is high unless the correct diagnosis is made early, 
when the danger to the mother is small, though the child usually 
perishes. 

An encephalocele or meningocele may from its size and situation 
cause obstructed labour (Fig. 187). Enormous enlargement of the 
abdomen of the foetus from ascites, cystic disease of the kidneys or 
ovary, over-distended bladder, or any other disease of the abdominal 
viscera may give rise to grave obstruction. 



Pig. 187. — Mbningocblh growing from the Region of thf. Posterior Fontanellb. 

Treatment 

On a diagnosis of hydrocephalus being made the treatment is 
to perforate the head, and if it is not sufficiently reduced in size to 
pass through the pelvis the cephalotribe can be applied and traction 
made. In obstruction from the after-coming hydrocephalic head it 
may be easier to cut across the spinal column, and when the fluid has 
drained away to deliver by traction, but perforation of the cranial 
cavity is a quicker method. Minor degrees of hydrocephalus may be 
delivered spontaneously or with the aid of the forceps. 

Cases of obstruction associated with great enlargement of the 
abdomen are treated by tapping the abdomen or evisceration. 

Effects of Obstructed Labour in the Several Stages of Labour. — 

Generally speaking, excessive retraction of the upper part of the 
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uterus only occurs after rupture of the rnornbranes. When some 
obstruction is present, it may, hf)wever, occur in the first stage of 
labour when the pains are gocjd and have been acting for a long time, 
and there is some increased resistance to dilatation of the cervix. 

Before escape of the liquor amnii there is no immediate danger to 
the mother or child, since they are protected from undue pressure. 
With premature rupture of the membranes and the draining away of 
the amniotic fluid the infant is likely to perish and symptoms of 
exhaustion to overtake the mother. 

In the second stage of labour with the os retracted over the child’s 
head, prolonged pressure on the vagina is likely to be followed by 
sloughing of the wall and the formation of a vesico-vaginal fistula. 

With a powerfully acting uterus and a normal-sized child moidding 
can often take place, and when the obstruction is not excessive the 
child may be bora with or without the use of the forceps. 

Obstructed labour, unless recognized early and treated, is ex- 
tremely serious. That labour is obstructed is recognized by the fact 
that no advance takes place in spite of good pains. The patient 
begins to show signs (jf exhaustion by quickening of the pulse-rate 
and later by rise of teuqx^raturc. There is dryness of the mouth 
and vomiting. The caput succedaneum will be lai’go, and in a 
vertex presentation the child may pass meconium, thus showing 
signs of impending suflbcation. If the obstruction is not relieved 
there will be tonic contraction of the upper segment, with over- 
distension and thinning of the lower uterine segment and great danger 
of rupture of the uterus and vagina, and the foetus will perish. 

Treatment 

If the systematic examination of pregnant women during the last 
six weeks of pregnancy was faithfully carried out, obstructed labour 
would be almost an unknown complication of labour, the presentation 
would be determined, the relative size of the foetal head and pelvis 
noted, and abnormalities could then be treated before they had given 
rise to danger. 

If on abdominal examination during the early stages of labour the 
presenting part is not engaged, or if on vaginal examination the 
presenting part is either very high up or cannot be felt, then in all 
probability the pelvis is contracted or the presentation or size of the 
child is abnormal. The exact degree of contraction must be noted 
and treated accordingly, or the presentation rectified. If this is 
discovered in the second stage of labour before the uterus has become 
tonically contracted there is still a possibility of saving the child 
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and delivering the mother safely. If the uterus has become tonically 
contracted the child must be delivered by some destructive operation 
such as craniotomy or decapitation. 

RUPTURE OF UTERUS 

Rupture of the uterus may be conveniently studied under the 
headings Spontaneous and Traumatic Ruptures. 

Spontaneous Rupture. — This occurs very rarely during pregnancy, 
and then is due to some degeneration of the uterine wall following 



Fia. 188. — Rupture op the Uterus. A Complete Tear on the Anterior Wall. 

previous pregnancies, to a cicatrix of a previous Caesarean section 
giving way, to a wall injured in a previous confinement stretching 
and giving way, or to mpture of a pregnancy in a rudimentary horn 
of a bicornute uterus. During pregnancy this accident is not 
necessarily accompanied by a severe loss of blood, and may only be 
discovered by the foetus being found free in the peritoneal cavity. 
On the other hand, it may assume as serious an aspect as rupture 
occurring during labour. 

2 H 
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Spontaneous rupture during labour is more frequent and 
occurs — 

1. From obstructed labour. 

2. From degenerative or other changes tending to weaken the 
uterine wall. 

3. From deviation of the uterine axis due to a pendulous belly 
or a faultily ventrofixed uterus. 

4. From previous cicatrices in the uterine wall. 

5. From carcinoma of the cervix. 

6. From pregnancy in a rudimentary horn of a bicornute uterus. 

Traumatic Rupture. — Traumatic rupture of the uterus occurs 
occasionally during pi-egnancy from a blow or a fall, but more fre- 
quently duiing laboixr from x)perative measures undertaken to deliver 
the fcetus, such as forcible dilatation of the cervix, version, forceps- 
delivery or craniotomy, especially if performed in unsuitable eases. 
By far the most common cause is imskilful attempts at delivery. 

The mechanism of the rupture is explained by excessive retrac- 
tion of the upper with corresponding thinning of the lower segment 
of the xiterus (see p. 454). When this thinning has reached a certain 
degree, there comes a time when the slightest extra strain will lead to 
rupture. Fiuiher delay in delivery may cause the uterus to give way 
spontaneously, but more commonly some manipulation, unwisely 
undertaken, determines the rupture. 

Pathology 

Rupture of the uterus generally takes place in the overdistended 
lower uterine segment and may be limited to it, but sometimes 
spreads upwards into the upper segment, or downwards involving 
the cervix and the upper part of the vagina. 

If the rupture is in the neighboui’hood of the broad ligament it 
is usually longitxidinal, whereas if it is in the region of the cervix it 
may be transverse. After ruptxire part or the whole of the foetus 
may escape into the peritoneal cavity, further tearing the uterus in 
its passage; this tear may involve the upper uterine segment or 
the cervix and vagina 

Ruptures are generally divided into : (1) Complete or intra- 
peritoneal ; and (2) Incomplete or extra-peritoneal, depending upon 
whether the peritoneal coat is torn through or not. Spontaneous 
rupture of the uterus is generally complete, and traumatic rupture 
is often incomplete. A tear in the lateral wall of the uterus, although 
it may involve the whole thickness of the uterine wall, is not complete 
unless the effused blood bursts through one or other layer of the broad 
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ligament into the peritoneal cavity. When the ruptui’e is complete, 
the foetus usually escapes into the peritoneal cavity together with the 
placenta. If, however, the presenting part is firmly engaged in the 
pelvis only a portion will escape. The tear itself presents a jagged 
irregular margin, the edges of which, owing to retraction, are in close 
approximation unless part of the foetus oecxipies the rent. 

SvMraoMS AND Diagnosis 

There are no classical symptoms of laipture. As a rule, following 
a long and tedious laboui", the premonitoiy symptoms described under 
tonic contraction with ov'er-stretching of the lower uterine segment 
are pi’esent, wlien sudfleidy, at the lioiglit of a pain, the patient cries 
out and complains of a sharp tearing pain in the lower abdomen. On 
the other hand, rupture may take place in the course of an apparently 
normal labour. Shortly after the rupture the patient presents 
symptoms of shock, the face becomes pale and drawn, and the forehead 
is covered with a cold sweat. The pulse becomes thready in char- 
acter and its rate is increasingly rapid. If the hfemorrhage is more 
severe there are air hunger, disturbances of vision, and finally uncon- 
sciousness. Many cases, however, do not present such severe symptoms. 
If the foetus is partially retained in the uterus, the retraction of the 
uterus on the part of the hctus in the tear .stops the hmmorrhage to a 
certain extent for a time. After an incomplete tear the symptoms 
may be slight, dejicnding upon the vascularity of the area tom 
through. In the absence of great Inemorrhage many incomplete tears 
pass unrecognized. A ruptm-e into the broad ligament may not give 
rise to severe symptoms, as the pressure of the blood effused between 
the two layers tends to stop the haemorrhage. 

In rupture of the uterus there is no great amount of external 
haemorrhage and only exceptionally severe intra-jieritoneal haemor- 
rhage. On abdominal examination, unless the fietus lias escaped into 
the peritoneal cavity there is no outstanding feature. If the foetus 
has escaped into the peritoneal cavity it is usually strikingly palpable 
with the small firm uterus ; in rare cases the foetus may be concealed 
by lying behind the uterus. On vaginal examination there will be 
absence of the presenting part if it is not impacted. 

In some cases the condition is discovered only after the delivery 
of the child, for instance, after a difficult forceps-delivery or a case 
in which version has been performed, the hand introduced into 
the uterus because the placenta does not come away naturally, 
discovers a rent through which the placenta has escaped into the 
peritoneal cavity ; or else troublesome hsemorrhage in the third stage 
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of laboiu’ with a firmly retracted uterus excites a suspicion of ruptui*e 
which is confirmed hy digital examination. The symptoms in some 
cases may be so latent that no thought of rupture is entertained till 
some few hours after labour, when symptoms of collapse come on. 

The mortality resulting from rupture of the uterus is very high, 
and is variously estimated at 40 per cent, to 70 per cent. The rate 
of mortality is accounted for to some extent by the fact that this 
accident usually occm'S in cases of prolonged labour with much 
manipulation, often complicated by sepsis and inefficient siugical aid. 

Prophylaxis . — Since in most cases of protracbid labour in wliich 
the lower uterine .segment is thinned the child is already dead or 
unlikely' survive deliver}’, the whole of the treatment is directed 
to saving the mother’s life. A full do.se of morphia and chlor’oform 
to the full surgical degiee will often jK3rmit of safe deliv^ery by 
craniotomy or decapitation. After perforation it is safer to use the 
craniotomy forceps than tlie cephalotribe, as the craniotomy forceps 
does not distend the lower uterine segment so much. 

Treatment 

Cases in which the whole or part of the foetus has escaped 
into the peritoneal cavity. 

These cases must always be dealt with by abdominal section. 

Cases in which the tear is discovered after the birth of the 
foetus. 

If the placenta is in the peritoneal cavity it is inadvisable to 
attempt to drag it through the tear by traction on the cord, as not 
only may the rent be enlarged, but, in addition, the haemorrhage 
may be increased. To deliver the placenta the abdomen must be 
opened, the placenta removed, and the tear sutured, if in a favourable 
position, or hysterectomy j)erformed. 

Cases in which the tear is confined to the broad ligament will 
not be diagnosed till after delivery. The diagnosis as to whether 
the tear involves the broad ligament only will be determined by 
passing the finger into the rent, and if bowel is not felt the tear 
involves the broad ligament only. 

The haemorrhage in these cases can usually be arrested by packing 
the cavity of the broad ligament. 

Tears opening the posterior fornix, if complicated by prolapse of 
bowel, must be sutured. 

Small tears of the uterus without serious haemorrhage can be left 
alone. 
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When it has been advisable to open the abdomen. 

It is rarely possible to sutui'e the rent. This may he due to its 
position or from the bruising or raggedness of the tissues involved. 
In the few cases with little bruising and an accessible tear the rent 
should be sutured Interrupted sutures are passed through the 
whole tliickness of the uterine muscle and tied, and a finer con- 
tinuous catgut suture is used to approximate the peritoneal edges. 

Many cases are best treated by hysterectomy, as efficient 
suturing may be difficult and almost imjwssible. Owing to the 
great possibility of the uterus being infected, hysterectomy offers 
the greatest chance of recovery to the patient, and at the same time 
removes an organ which may possibly be a danger to the patient in 
a futxire pregnancy. 

ACUTE INVERSION OF THE UTERUS* 

Inversion of the uterus occurring during labour is called acute 
inversion of the uterus. 

In this condition the body of the uterus becomes more or less 
completely turned inside out. It is a rare complication of labour, 
only one case being noted in 150,000 deliveries at the Rotunda, 
Dublin. There may be three stages of inversion : — 

1. When the fundus bulges into the uterine cavity and does not 
protrude through the os. 

2. When the fundus protrudes through the os. 

3. When the inverted body passes completely through the os. 

In the latter two stages the fundus may prolapse through the 
vulva and lie outside the b(xly. Inversion may take place either 
before or after separation of the placenta. 


Cause 

For the prodiiction of invereion of the uterus, there must be 
relaxation or inertia of the uterine wall and fundal attachment of 
the placenta. The inversion may be spontaneous ; relaxation of 
that part of the uterine wall to which the placenta is attached per- 
mitting this part to be grasped and carried down by a contraction 
of the rest of the uterus stimulated by the presence of the fundus 
acting as a foreign body, the patient aiding the inversion by 
bearing-down efforts. Or the inversion may be started by a short 
or relatively short cord being dragged upon by an instrumental 
delivery in an interval between pains. 

Inversion may be produced by injudicious attempts at expression 
of the placenta when the uterus is relaxed or from pulling on the 
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cord. Inversion may also be caused by attempting to pull out a 
morbidly adherent placenta when the uterus is relaxed. 

Inversion generally occurs soon after delivery, and if not observed 
till later the probability is that it started during the third stage 
but took some time to develop. 

Syaiptoms 

The chief symptoms are shock and haemorrhage. The shock is 
accompanied by pain, faintness, rising pulse-rate, and vomiting. 


Fig. 189. — Inversion of the Uterus. 

A shows fundal attachment of the placenta with a furrow on the anterior wall at 
the point (a) where the inversion is starting. 

B shows the inversion almost complete with the cup-shaped depression in place of 
the rounded fundus. 

Haemorrhage is variable in amount and depends upon whether the 
placenta is separated or not. If the inversion is slow in onset the 
shock is small, and the condition may not be discovered for some 
time. Cases which remain untreated run a very grave risk of sepsis 
and haemorrhage. In the absence of sepsis involution may proceed 
normally. 

Prognosis 

If the patient recovers from the initial shock and haemorrhage she 
may succumb later to septic infection combined with the effects of 
continued haemorrhage. 
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Diagnosis 

In complete inversion before separation of the placenta the 
diagnosis is simple. After separation of the placenta the inverted 
fundus has been removed under the impression that it was a fibroid 
polypus. Diagnosis should be assisted by abdominal examination, 
when the absence of the usual hard uterus from the hypogastrium 
will reveal the nature of the case. In the place of the fundus there 
may sometimes be felt a cup-shaped depression (Fig. 189). 


Treatment 

The two factors which threaten the patient’s life in acute inversion 
of the uterus are shock and hfemorrhage, of which the former is by 
far the more imjxirtant. Tlie treatment depends entirely upon the 
amount of shock present. An attempt at i-ep(jsition of the inverted 
uterus in a patient suffering from shock cannot be too strongly 
deprecated, as, altbough tlie inveraion may be rectified, it may be 
followed by death of the patient. 

If the patient is suffering from haemorrhage in addition to or with- 
out shock, pituitary extract should be administered hypodermically 
together with morphia. If the placenta is still partially attached to 
the uterus it should be stripped off, and heat by means of a hot 
douche applied to the placental site to encourage retraction. 

In the absence of haemorrhage treatment is solely directed to 
overcoming the shock A preliminary injection of morjdiia should 
always be given. Saline infusion should be given subcutaneously, 
or, if the shock is profound, intravenously. When tlie shock has 
been overcome, or in those rare cases in which shock is not present, 
active treatment may bo undertaken. 

After cleansing the vulva and vagina with an antiseptic lotion, 
the placenta is peeled off, if still attached, as the bulk of the mass 
to be replaced is thus reduced in size. If the condition of the 
patient will permit it, she is anaesthetized, preferably with ether. 
Counter-pressure is made with one hand on the abdomen, while the 
other hand steadily presses up the fundus, squeezing it up rather 
than pushing to avoid indenting the fundus, which would necessitate 
four thicknesses of the uterus being pushed through the constricting 
part instead of two. When the replacement is completed, hot intra- 
uterine douches are given to cleanse the interior of the uterus and 
favour retraction. The condition sometimes recurs owing to the 
reposition being incomplete. The inversion must then be reduced 
completely and the uterus well massaged to maintain retraction. 
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Should the condition be discovered some days after labour, an 
anaesthetic should be given and a gentle attempt at reposition 
made. If this fails hot vaginal douches should be given a trial, as 
it has been found that partial inversion may ,be reduced by this 
means. Should tliis fail it is necessaiy to wait till involution is 
complete, when continuous pressure may be made on the fundus 
with some instrument such as Aveling’s repositor, or a hydrostatic 
dilator such as Champetier de Ribes’s bag placed in the vagina. 

The treatment of chronic inversion of the uterus will be found in 
the volume on Diseases of Women. 

LACERATIONS OF THE GENITAL CANAL 

Lacerations of the Cervix. — Lacerations of the cervix, though 
they must occur frequently as shown by the fact that most parous 
women have a more or less torn cervix, are often overl(K)ked as they 
rarely give rise to immediate symptoms. 

Extensive lacerations of the cervix occur in precipitate labour, 
in a cervix which has a previous cicatrix present, when the forceps 
has been applied to a head and strong traction exerted with the 
cervix insufBciently dilated, or in rapid delivery of the after- 
coming head with incomplete dilatation of the cervix. 

When the cervix is deeply lacerated there may be a continuous 
haemorrhage after the third stage of labour, although the body of the 
uterus itself may be well retracted. This haemorrhage will continue 
until the laceration is sutured or treated in some other adequate 
manner, as by a hot douche or pressure by means of vulsellum forceps. 

If it is necessary to suture the tear, the patient is anaesthetized 
and the anterior and pt^sterior lips of the cervix seized with vulsellum 
forceps and drawn well down. Interrupted sutures are inserted, 
passing through the thickness of the cervix. It is advisable to pass 
the upper suture first. After the sutures are tied the haemorrhage 
ceases. The haemorrhage in most cases stops after a hot vaginal 
douche, or in more severe cases when the torn surfaces are pressed 
together with a pair of vulsellum forceps (Fig. 190). 

Lacerations of the Perineum and Vagina. — Lacerations involving 
the perineum and vagina are of frequent occurrence following normal 
labour in primiparae, or following an abnormal presentation such as 
face or breech or a posterior position of the vertex in multiparas. For 
prevention see page 313. 

The first class of laceration involves the anterior part of the 
perineum and the posterior wall of the vagina, but may be overlooked 
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Fig. 190. — The Repair of a Tear of the Cervix by Interrupted Catgut Sutures. 
The cervix is depicted outside for the sake of clearness. 

of the perineum is then sutured in like manner with silkworm gut 
or stout catgut. 

The second class of tear involves the perineum up to the external 


if the labia are not separated and the parts examined. The tear in 
the vagina generally extends in a lateral direction and for some 
distance up the posterior vaginal wall. 


Tkeatment 


The vaginal tear is first sutured with interrupted sutures of 
catgut passing right down to the base of the laceration. The tear 



474 


ABNORMAL LABOUR 


sphincter witli a corresponding tear in the vagina. This laceration 
is sutured in the same way as tlie previous one. Both these lacera- 
tions can be sutured before the separation of the placenta, the 
sutures clipped with artery forceps and tied at the termination of 
the third stage. By this means the sutures can be inserted but 



Fig. 191.— Tear op Perinedm and Posterior Vaginal Wall. Sutures passed 

AND READY TO TIE. 

not tied while the patient is still under the influence of chloroform, 
then, if it should be necessaiy to remove the placenta manually, 
they will not tear through and render resuturing necessaiy. 

The third class of laceration is of greater extent and includes 
a tear of the sphincter ani, and may commonly extend an inch or more 
up the rectum. This is called a complete tear of the perineum. 
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Treatment 

For the accurate sewiufr up of this tear it is essential to have 
a good light and a field of operation not obscured by hsernor- 
rhage, so it is necessary to wait for the expulsion of the placenta. 
Should the confinement take place at night it is wise to wait till the 


next day, when a good light and efficient assistance can be com- 
manded, as it is so important for the patient’s subsequent comfort 
that an accimate suturing of the rectum and sphincter should be 
made. An attempt to sxiture a tear of this magnitude in the manner 
indicated for the smaller teai's is quite useless. The patient is 
anaesthetized and placed in the lithotomy position and the parts 
well swabbed with an antiseptic lotion. The wound in the rectum 


Fia. 192. — Method of Suturing a Tear of the Perineum and Vagina. The 
Sutures embrace the Whole Thickness of the Tear. 
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is first attended to and united with s\it\ires of fine catgut. The 
sutures are passed through the muscular coats only, and the knots 
are tied on the perineal surface and so invert the cut edges of the 
rectum towards the lumen of the bowel. The cut ends of the 



Fig. 193. — Suturing a Complete Tear op the Perineum. 

One of the sutures in the rectal wall is tied to show that the knot is in the peri- 
neal body and not in the rectum. 

sphincter are then united with two stretches of stout cliroinic catgut, and 
the operation completed by sutures uniting the perineal and vaginal 
surfaces. Some buried sutures of catgut may be put in the perineal 
body uniting the levatores ani. 

The treatment of all lacerations of the perineum by immediate 
suture is a matter of the greatest importance, as the raw surface 
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otherwise left acts as a breeding-ground for numerous organisms, 
and paves the way for septic infection during the puerperium. 
Occasionally cases of puerperal sepsis may have their starting-point 
in lacerations of the perineum and vagina. Deep lacerations in- 
volving the levator ani lead to weakness of the pelvic floor, which 
may be followed later by vaginal or uterine prolapse. 

Lacerations of the perineum and vagina usually heal well if the 
surfaces are cleansed and the sutures are passed sufficiently deeply 
to embrace the whole depth of the tear. Sutures which merely 
unite the surfaces are worse than useless, as behind the sutures 
there is a jxxjket which sf)on becomes filled with decomposing lochial 
discharge. 

Thei'e is a rai'e variety of lacei-ation known as central tear of the 
perineum, in whicli the presenting part forces its way out and is born 
between the rectum and the fourchette. Such tears must be made 
complete by cutting through the bridge of tissue into the vagina, 
and then be sutured as previously described. 

In rare cases the head may be born through the rectum owing 
to the recto-vaginal septum giving way rather than the perineal 
body. 

FISTULA 

Fistulas may occur as the result of pressure by the presenting 
part in a case of prolonged labour. The pressure is generally caused 
by the head, as the bi'eech is not sufficiently hard to cause injurious 
pressure. 

If the head is delayed above the brim prolonged pressure may 
cause bruising of the uterine wall against the symphysis pubis or the 
promontory of the sacrum, but it is rare for this to cause a vesico- 
uterine fistula or a pei'foration into the peritoneal cavity, though occasion- 
ally one of them or a ureteric fistula may be produced. It is much 
more common for the head to be arrested in the pelvic cavity, by some 
moderate degree of contraction of the pelvis or the large size of 
head, and for the pressure to cause sloughing of the anterior 
vaginal wall, with the formation of a vesico-vaginal fistula. A 
fistula on the anterior wall is much more common than one on the 
posterior wall. A fistula on the posterior wall can only be caused 
by direct trauma, i.e. from slipping of the forceps or destructive 
operations as craniotomy. The only common cause of a recto- 
vaginal fistula is a complete tear of the perineum extending into 
recto- vaginal septum followed by healing of the superficial and 
external part only (Fig. 194). 

The fistula may not manifest itself till some few days after labom-. 
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when the patient has either incontinence of urine or passes her 
motions into the vagina. On examination it is found that there 
is a hole leading into the bladder or rectum. Generally tlie destruction 
of tissue is greatest on the vaginal sui’face, and it sometimes happens 
that when this wound granulates the fistula heals. Unfortunately 
this is not always the case, and it will then be necessary to 
perform some plastic operation at a later date. No attempt should 



Fig. 194. — Diagram to show Positions of Fistul-®. 

A, Vesico-uterine fistula. B, Vesico-vaginal fistula. 

C, Ure thro- vaginal fistula. D, Recto-vaginal fistula. 

C is a very rare form of fistula and would not result in incontinence like A and 
B, but only in urine dribbling through the vagina during micturition. 

be made to close this fistula till at least three montlis after the birth 
of the child. Sometimes a tear occurs in the bladder at the time of a 
uterine rupture, and if the uterine rupture is treated by operative 
measures the tear should be sutured at the same time (vide Operative 
Treatment in volume on Diseases of Women). 

ATRESIA OF THE VAGINA AND VULVA 

Cause 

Cicatricial contraction of the vagina and vulva, sufficient to 
delay or prevent the birth of the child, may result from a 
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previous labour which was complicated by severe trauma and 
sepsis, or from some operation, especially colporrhaphy. 

Treatment 

With a moderate degree of contraction, dilatation may be effected 
by a Champetier de Ribes’s bag or the gloved hand. In other cases 
it may be necessary to incise the cicatricial tissues, though this 
requires the exercise of great judgment, lest the tear, which is in- 
evitable, may result in a recto-vaginal or vesico-vaginal fistula. If 
the atresia is so marked that it is imjx)ssible to overcome it without 
grave injury to the patient Ctesarean section should he performed. 

TUMOURS OF THE VAGINA 

Cause 

Such solid tumours of the vagina as carcinoma and fibroma and 
cystic tumours growing from the vagina, may, from their size and 
position, give rise to delay or obstruction in labour. If a cystic swell- 
ing has suppurated there will be an additional risk to the patient. 

Treatment 

If the tumour is likely to cause obstruction, it should be enu- 
cleated if a fibroid, punctured if a cyst, and if malignant the treat- 
ment must depend on the state of the growth. It may be possible 
to excise some malignant growths if small ; on the other hand, it may 
be necessary to deliver by Caesarean section. 

H/CMATOMA OF THE VAGINA AND VULVA 

Cause 

This is a rare complication of labo\ir, and is due to the rupture 
of varicose veins from the increased tenf^on therein during the 
second stage of labour. It is sometimes due to injury during delivery 
with the forceps, or to a laceration which tears through a vein. 

Symptoms 

The patient usually complains of severe pain in the neighbourhood 
of the lesion. 

Signs 

The signs following rupture of the vein are generally apparent 
after the child is born, as the escape of blood is prevented, for the 
time being, by the counter-pressure of the head. Rarely the swelling 
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forms below the advancing head. The vein may rupture externally 
with free haemorrhage, but as a rule it ruptures subcutaneously. If 
noticed first at an early stage, the swelling will be seen to become 
progressively larger up to a certain point, after which the tension of 
the blood extravasated may be sufficient to arrest the haemorrhage. 

The swelling presents as a tender, oedematous swelling, purple 
in colom', and, as a rule, spreading downwards occupies one or other 
side of the vulva. Less frequently tlie effused blood may track 
upwards, in which case the swelling will be found by the side of the 
vagina. 

Results 

If the effusion of bhxxl takes place before the birth of the child, 
it may retard its bii-th. Later it may forjii an obstruction to the 
escape of the lochia. As a rule the blood is eventually absorbed, 
though on occasions it may become infected with resulting abscess- 
formation. 


Treatment 

If the rupture is noticed before the birth of the child, delivery 
should be effected as quickly as is consistent with the safety of the 
mother and child. 

If the vein has ruptured externally, it will be necessary to stop 
the haemorrhage by pressure. 

If the tension of the swelling is so great that there is danger of 
the tissues covering it sloughing, it should be incised, the clot turned 
out as far as possible, and the torn vein, if it is seen, should be 
ligatured. 

If the haematorna suppurates, the evidence of which is oedema of 
the tissues covering it, and fever, the swelling must be incised, as 
near the vulva as possible, and efficiently drained. 

PELVIC H/EMATOMA 

Cause 

The formation of a haematorna alongside of the genital tract is not 
a common complication of labour, but when it occvu's may be a serious 
one. In the form usually seen it is confined to the vulva or the lower 
end of the vagina .and is below the level of the levator ani and its 
fascia. In much rarer cases the haematorna is partly below and 
partly above the levator ani and therefore may spread up into the 
base of the broad ligament, between the uterus and the bladder or 
by the side of the rectum. In any case the cause of the effusion of 
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blcxxi is injury to a vein, which may or may not have been varicose 
previously. The injiiry is most often a pressure necrosis of the wall 
of a vein which gives way either before, during or after labour. Most 
frequently the bleeding occurs immediately after labour, so that the 
hsematoma is seen a few hours or days later. In occasional instances 
there has been actual laceration of the tissues with subsequent haemor- 
rhage from a vein into the loose tissues of the vulva or beside the 
vagina. Fortunately in most cases there is no complicating external 
laceration, for whenever there is one the chance of the haernatoma 
becoming infected is much greater. 

Symptoms and Signs 

When the hsematoma extends up beside the lower end of the 
vagina it can be felt as a soft doughy swelling, continuous with the 
visible external lesion. If the blood extravasation extends above 
the levator ani muscle it can be felt only on bimanual examination. 

A pelvic haematoma usually undergoes gradual absorption, more 
or less time being consumed during the process according to the 
amount of (ifFused blood. Occasionally the blood-mass becomes 
infected and suppurates, especially if it is associated with a small 
external wound, but the complication is not essential. Very rarely 
the bloo<l-mass becomes an encapsuled tumour which remains in 
statu quo for very long periods. Apart from the few recorded cases 
in which the amount of blood effused has been so great as to kill the 
patient from haemorrhage, infection of the haematorna is the most 
serious complication. Practically all the fatal cases have been 
the result of septicaemia following septic infection of the haematoma. 
In this respect those blood effusions which spread up above the level 
of the levator ani have proved to be the most prone to infection 
and to end fatally. Apart from pain and the swelling there are no 
symptoms in uncomplicated cases, unless the haematoma extends up 
into the pelvis and presses upon some part of the bladder or rectum. 
Infection is shown by rigors, sweating, wasting, and high fever. 

Treatment 

A haematoma spreading up into the broad ligament may have to 
be incised on account of infection. The cut must be made as low 
down in the vaginal wall as possible, so as to make it easily accessible 
for washing out the resulting cavity and for the insertion of a large 
drainage tube. 



CHAPTER XI 


ANTEPAKTUM HA:MORliHAGE 

By antepartum liaBiaorrliage is usually meant bleeding occurring 
from the placental site during the last twelve weeks of pregnancy 
or during the first or second stage of labour. Haemorrhage which takes 
place before the twenty-eighth week of pregnancy is usually classified 
as due to abortion. This division is only one of convenience and not a 
scientific classification, for it will be seen that a patient bleeding from 
separation of a placenta inserted on the lower uterine segment would 
be said to be suffering from some form of abortion if seen at the 
twenty-sixth week of pregnancy, whereas the same patient a month 
later would be referred to as a case of unavoidable Inemorrhage. 

Haemorrhage may also occur which is not from the placental 
site ; for instance, from a carcinoma or polypus of tlie cervix, from a 
varix of the vulva, or in rare cases from rupture of the uterus. 

All these conditions may cause bleeding during pregnancy and 
labour, but such haemorrhage is not what is usually meant by an 
obstetrician when he uses the term “ antepartum haemorrhage 

As defined above, antepartum haemorrhage may be divided into 
two classes : — 

1. Haemorrhage due to the partial separation of a jfiacenta normally 
situated on the upper segment of the uterus. This is called ‘‘acci- 
dental haemorrhage 

2. Haemorrhage due to the partial separation of a placenta ab- 
normally situated on the lower uterine segment (placenta praevia). 
This is called “unavoidable haemorrhage'’. 

The terms “accidental haemorrhage” and “unavoidable haemor- 
rhage ” were introduced by Rigby at the end of the eighteenth century. 
Till then cases of antepartum haemorrhage had not been differen- 
tiated, but he demonstrated that there were two classes of case in 
which bleeding occurred. 

In one the placenta was normally situated in the upper segment. 
Labour might progress without haemorrhage, although in occasional 
cases blood might be lost without obvious reason — the occurrence 
being, in fact, fortuitous, “ accidental 

( 482 ) 
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In the second class of case the placenta was so situated that the 
lower segment could not be dilated to let the child through without 
haemorrhage of necessity occurring in every case. 1lie haemorrhage 
here was the reverse of accidental, i.e. it was unavoidable. The 
term “accidental” thus had no connection with the same word used 
to denote gross trauma, although this is an occasional cause of 
haemorrhage. It may be repeated that low insertion of the placenta 
and separation of a normally situated placenta are common causes of 
haemorrhage during the early montlis of pregnancy. Tliey form a 
considerable proportion of those cases of abortion in which the causa- 
tion is clinically obscure. 


ACCIDENTAL H/EMORRHAQE 


Varieties 

1. External. 

{ {a) Retro-placental haematoma. 

(b) Retro-membranous haematoma. 

(c) Intra-amniotic haemorrhage. 

3. Mixed. 

Owing to the separation of a portion of the placenta from its 
uterine attachment, part of the wall of the uterine blood-sinus is 
removed and bl(X)d pours from the opened sinus. 

T his blood may track down between the membranes and the wall of 
the uterus and so escape at the cervix {external accidental hcemor- 
rhage), or may remain inside the uterine cavity {concealed accidental 
hcemorrhage). The latter may be subdivided according to the exact 
position of the blood clot into — 

(a) Retro-placental haematoma, when the blood is pent up behind 
a placenta which is adherent to the wall of the uterus at 
its circumference 

(6) Retro-membranous haematoma, when the blood is similarly 
pent up behind membranes which are adherent to the uterus 
at the internal os. 

(c) Intra-amniotic haemorrhage, when tire membranes give way 
and allow the blood to mix with the liquor amnii. 

Most often the haemorrhage is partly concealed and partly external : 
this is mixed concealed and extenial haemorrhage. 


Cause 

External Accidental fleemorrhage. — In the majority of cases no 
definite cause can be assigned, but the one that appears most obvious 
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is the toxaemia of pregnancy. In a large percentage of cases albu- 
minaria is present. In a small percentage of cases there is a 
history of trauma, sucli as a blow on the abdomen, a fall, severe 
exertion, or in some cases mental sliock, whicli would explain the 
detachment of a normal placenta l)y producing a sudden violent 
uterine contraction ; but in others no such cause can be found, and so 
we may presume that in tliem the placenta is irot attached to the wall 
of the uterus as strongly as usual. This might be due to disease of 
the decidua or of tire endometrium wiiicb pi-eccrdes it. Various con- 
ditions, such as Bright’s disease, carxliac disease, syphilis, fibroids, 



Fig. 195. — External, Accidental H.®mobbhage. 


have beerr advanced as facilitating the detachment, but little proof 
has been given of their influence, and their great frequency as 
compared with the comparative rarity of accidental haemorrhage 
makes it probable that they are associated conditions rather than 
actual causes (Fig. 195). 

About 80 per cent, of cases occur in multipart, and as infection 
of the endometrium by organisms is more likely to exist in a multi- 
para than in a nullipara, it seems probable that pre-existing in- 
flammation of the endometrium may alter the decidua in such a 
way that placental separation is produced more easily than usual. 

In the course of labour, in rare cases, a short cord may pull on t^'“ 
placenta dming delivery of the child and cause its detachment 
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Concealed Accidental Haemorrhage. — Whether, in any given case, 
the blood remains concealed or is expelled into the vagina depends 
mainly on the expulsive power of the uterus ; if the uterus is inert 
it may allow itself to be distended by blood, but if active it will 
respond to the stimulation caused by the increased intra-uterine 
pressure produced by the blood, and will contract and force the blood 
down between the membranes and the uterine wall and then out 
at the internal os. 



Fig. 196. — Concealed Accidental, H^mobbiiage at end oe Second Stage. 
The placenta and a part of the membranes are separated from the uterine wall 
by a mass of blood-clot. 


The extravasated blood is wholly maternal, none coming from 
the foetal circulation. 

In many cases of concealed accidental haemorrhage, interstitial 
haemon’hage takes place into the uterine wall. 

Symptoms and Signs 

External Accidental Haemorrhage. — Either without any obvious 
exciting cause, or sometimes following mental or bodily shock or 
over-exertion, the patient notices blood coming from the vagina. 
There may be slight abdominal discomfort, but pain is, as a rule, 
absent. 
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Abdoinmal palpation shows nothing abnormal. 

On vaginal examination, friable smooth blood-clot may fill the 
vagina and cervix, but no placenta can be felt. The amount of 
blood lost varies from a slight “ show ” which the patient may term 
a menstrual period, to a violent flooding which may prove fatal in 
a few minutes. 

Concealed Accidental Hsemorrhage. — The symptoms and signs 
naturally vary with the severity of the case. In the extreme cases 
the gravity of the patient’s condition may be out of all propor- 


Fig. 197. — Concealed Accidental H®mobehage. 

A collection of blood can bo seen between the placenta and uterus and below 
between the chorion and uterus, but no blood has reached the external os. 

tion to the amount of blood effused in the uterus. This has been 
ascribed to shock from a generalized or localized overdistension of 
the uterus. The clinical picture is then one of internal haemorrhage 
with the added effects of the uterine distension. 

The patient is pallid with a waxy white skin ; the exposed parts 
and extremities are cold with bluish-grey lips and finger-tips, and there 
is often a cold clamminess or sweat on the skin. As hot bottles and 
blankets packed round tlie patient may give a false impression of 
warmth to the body under the bedclothes, a hand placed on the cheeks 
will more correctly appreciate this coldness of the surface. 

Air-hunger causes a distressing gasping for breath, and with this 
dyspnoea there is a constant restlessness, the patient tossing in bed 
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and throwing the arms and bedclothes about, thus increasing the 
difficulty of retaining the body-heat. Thirst is always present and 
vomiting is not infrequent. 

The temperature is subnormal and the pulse small, low in tension 
and its rate is frequent, so that it may become “ running ” and un- 
countable at the wrist. 

The overdistension of the uterus gives rise to severe and constant 
abdominal pain. The uterus is larger than would be expected for 
the period of gestation reached and more globular in outline. It 
has a firm wooden consistence and is extremely tender. No con- 
traction or relaxation can be detected, the foetal outlines cannot be 
made out, and the foetal heart cannot be heard. Examination per 
vaginam will usually show that the cervical canal is still present 
and that there is no dilatation. If there has been enough uterine 
action to start dilatation there will probably be some blood escaping 
externally and tlie case will then become one of the next variety. 

Mixed Concealed and External Accidental Haemorrhage. — This 
form partakes of the characteristics of both, and includes the less 
severe cases of concealed haemorrhage and the more severe case 
of external haemorrhage. The symptoms and signs may be those of 
concealed haemorrhage with some external loss and generally some 
dilatation of cervix, or there may be external haemorrhage with little or 
no evidence of distension of the uterus by retained blood, although 
after delivery a large quantity of dark blood found behind the placenta 
and membranes with clot adherent to the separated area will show 
that concealed bleeding had occurred. To put it in another way, 
in those cases in which the contractile power of the uterus is absent 
the haemorrhage will be entirely concealed ; when the contractile 
power is present but feeble some blood will be expelled, but much 
more retained; when the contractile power is active little will be 
retained and most of it will be expelled. 

The clinical point that must bo kept in mind is that the severity 
of a case with external haemorrhage must never be judged solely by 
the amount of blood lost per vaginam, but by the general condition 
of the patient. A trifling external loss may be accompanied by 
serious internal haemorrhage. 


Diagnosis 

External Accidental Haemorrhage. — External accidental haemor- 
rhage can only be differentiated from unavoidable haemorrhage by 
failing to feel the placenta on vaginal examination. To do this the 
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vagina and cervix should be cleared of blood-clot by douching, and 
then an attempt made to palpate the placenta near the internal 
08 . The lie of the child is usually longitudinal in accidental haemor- 
rhage, whereas placenta praevia is frequently complicated by mal- 
presentations. 

After delivery the diagnosis can be confirmed by examining the 
membranes, as the hole through which the child is delivered should 
be within 3 inches of the placental edge if the ease has been one of 
placenta praevia. 

The possibility of the case being one of hydatidiform mole must 
not be forgotten; in this case the uterus is tense and frequently 
larger than would be expected from the dixration of the amenorrhoea, 
and, as an embryo is usually absent, no ballottement can be 
obtained. 

Concealed Accidental Haemorrhage. — Here the diagnosis is more 
difficult ; a mild case may very closely I'esemble one of hydatidiform 
mole, and if the blood-clot obscures the foetus the two cases may be 
indistinguishable till tlie diagnosis is made obvious by the passage 
of the hydatidiform vesicles per vaginam. 

Students sometimes confuse concealed accidental hminorrhage 
with tonic contraction of the uterus ; but if it is remembered that 
in tonic contraction the patient is advanced in labour and has strong 
pains, that the uterus is not larger than normal, that it is not 
globular, but is moulded to the shape of the child, and that the 
membranes are ruptured, such a mistake should be impossible. 

The diagnosis must be made from cases of intra-peritoneal 
haemorrhage, such as advanced ectopic gestation, spontaneous rupture 
of the uterus, or ruptiired gastric ulcer with pregnancy. 

These, although rare complications of pregnancy, closely resemble 
accidental haemorrhage of the concealed variety. They must be 
diagnosed by their histories and on the physical signs present in each 
case, noting that in accidental haemorrhage the uterus encloses the 
whole mass, whereas in other conditions, e.g. advanced ectopic 
gestation, the uterus should be recognizable as a separate tumour. 

This description applies to the extreme cases, which are fortunately 
seldom seen. In the mildest cases there may be no symptoms 
whatever, a mass of old blood-clot evidently produced prior to the 
third stage of labour being found attached to the placenta. This 
may produce death of the fcetus by cutting off the function of a 
portion of the placenta All degrees from these mild cases up to 
the severe ones described in detail may be seen. 



ACCIDENTAL HAEMORRHAGE 


489 


Prognosis 

Death occasionally takes place from shock with or without 
profuse bleeding before the patient can be delivered. Owing to the 
fact that uterine inertia is usually marked (especially in the concealed 
form) the patient may succumb after delivery to tlie collapse 
occasioned by postpartum hmmorrhage. Apart from postpartum 
haemorrhage death may occur from shock due to rapid emptying of 
the uterus. Sepsis and lacerations of the genital tract produced by 
manipulations in attempts at delivery may prove fatal. 

The most important factor in the prognosis is the contractile 
power of the uterus. If the uterus contracts well the patient will 
generally recover. Other factors are — 

The degree of shock. 

The amount of blood lost. 

The rapidity of the loss. 

It is obvious that statistics comprising cases of all degrees of 
severity are of no value in gauging the danger in any individual case. 
A multipara with a fully dilated os, a small premature child, and a 
uterus which can be stimulated to act well, will run little risk, whereas 
the rare case of a primigravida with an inert uterus containing a big 
child, with an almost closed os and rapidly occurring haemorrhage, is 
almost hopeless unless heroic measures are taken. 

The prognosis to the child is bad, as about 80 per cent, do not 
survive. 

This is due to (a) prematurity; (b) the loss of oxygen from 
placental separation ; (c) injury during delivery. 

Treatment 

External Accidental Haemorrhage. — Since under this heading are 
included cases which vary in severity from a slight “show ” of blood 
during labour to a profuse and rapidly fatal flooding, it will be seen 
that no single method of treatment will be applicable in all cases. 

From the point of view of practical treatment cases may be 
divided into three groups, according to the severity. 

Slight Cases. — If the amount of bleeding is only slight and the 
pregnancy is still some weeks short of term, the best treatment to 
adopt is that which is employed in cases of threatened miscarriage, 
viz. to temporize in the hope that the bleeding will cease and the 
pregnancy continue to term. Before deciding to temporize make 
sure that there is no evidence of concealed haemorrhage by noting 
that the uterus is soft and not tender or tense, and that the pulse- 
rate is not much quickened. This temporizing, which is done in the 
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interests of the child, means keeping the patient absolutely at rest 
in bed, administration of sedatives, the best of which is morphia, 
followed up if necessary by a bromide mixture, and avoidance of 
douches, purges, or enemata, which might induce or increase uterine 
contractions. In the absence of further contractions it is possible 
that the bleeding vessels in the exposed part of the placental site 
will become thrombosed and that no further bleeding will occur. 
It is not uncommon to see such treatment successful, the bleeding 
ceasing, and the pregnancy continuing to term. The appearance of 
the placenta in such cases shows that part of it had been detached 
too soon, some portion of it being brown, shrunken, and more solid than 
the rest, and having old blood-clot adherent to it. 

Cases of Moderate Severity. — This group consists of cases in which 
the bleeding, though not of such severity as to threaten immediate 
danger to life, is kx) copious to justify an attempt to prolong the 
pregnancy in the interest of the child. It is impossible to lay down 
a hard-and-fast rule as to the treatment of accidental haemorrhage 
of moderate severity — the treatment mxist vary according to the 
circumstances of each individual case. It may, however, be said 
as a general rule that if there are good uterine contractions any 
common-sense treatment will probably be successful. The object 
of any treatment adopted is to get the uterus empty, contracted, and 
retracted with as little bleeding as possible and without any added 
risk to the mother. If good uterine contractions are present or can 
be produced without delay, this object can be attained successfully 
by the methods which are described below. Cases in which, on the 
other hand, the uterus contracts sluggishly or not at all require a 
different form of treatment, and are best considered with the third 
group. 

The simplest cases will be considered first. It is assumed that 
the lie of the child is longitudinal, and that there is no obstruction 
to its passage through the pelvis. Sometimes a hot vaginal douche 
will, just as in cases of inevitable miscarriage, cause sufficient con- 
traction and retraction to prevent any further haemorrhage. 

The Cervix is fully dilated. — Give an injection of pituitary ex- 
tract, rupture the membranes if they are not already ruptured, and 
apply a tight abdominal binder. If the bleeding continues, apply the 
forceps and deliver. 

The Cervix is dilated to the size of a two -shilling piece or more, 
but not fully dilated. — If the uterus is contracting well, rupture the 
membranes and put on a tight binder. If the bleeding continues, 
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insert a Charnpetier de Ribes’s bag or bring down a leg, and give an 
injection of pituitary extract. If the uterus is not contracting well, 
plug the vagina. 

The Cervix is almost closed. — Caesarean section is the best treat- 
ment. If this cannot be performed, and the pains are good, which 
is unusual at such an early stage of labour, the membranes should 
be ruptured and a tight binder applied. If the uterus is not acting 
well, failing Cmsarean section, plugging is the best treatment. 

Vaginal Plugging. — This is an old method of treatment, said to 
have been recommended as long ago as 1776, and revived in recent 
years, especially by the Dublin School. Some obstetricians object to 
it, saying, among other things, that it may convert external into 
concealed hsemori-hage, that it may cause rupture of the uterus, 
that it is painful, that it is inefficacious because the plug soon 
becomes kK)se, and that it may cause sepsis. However, the evi- 
dence of those who have used this method of treatment frequently 
is almost entirely in its favour. It is not painless, but the pain 
caused by it is not usually severe. It seldom converts evident into 
concealed hmmorrhage. If it causes rupture of the uterus, it is not 
the fault of the method but of the accoucheur who is carrying it 
out and has not realized that it has been so successful as to 
cause violent contraction of the uterus. If the plug becomes 
loose and blood escapes by its side, the method has not been 
carried out properly. A large amount of sterile material is 
necessary. Plain sterilized gauze is the best material, but it is 
not often present in sufficient quantity. Failing sterile gauze, strips 
of bath towelling about ,3 inches broad or large pledgets of 
cotton- wool, tied together by tape in “kite-tail” fashion and 
thoroughly boiled, make g(x>d material for plugging. The patient 
is placed on her side or in the lithotomy position, the bladder is emptied, 
and the vulva is swabbed with tincture of iodine. The perineum 
must be retracted, best done with a largo-size Sims’ speculum, and 
the vagina packed systematically from above downwards. If the 
cervical canal is open sufficiently it should be plugged first, then all 
the fornices one after the other, and the whole vagina filled tightly 
until the plugging material projects at the vulva. The application 
of a tight binder fastened from above downwards and a tight, 
strong T-bandage completes the operation. The uterus is then 
compressed over every part of its surface. In a case of placenta 
prsevia, the bleeding surface is known to be on the lower uterine 
segment, and it can be compressed by the half breech or by a 
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Champetier de Ribes’s bag. In accidental haBinorrhage, on the 
other hand, the bleeding may occur from any part of the upper 
uterine segment ; consequently the whole of the upper uterine 
segment must be compressed. If the os is not sufficiently dilated 
for the insertion of a Champetier de Ribes’s bag to be used with a tight 
binder, tlie only way in which this general compression can be achieved 
is by plugging. The pressime caused by the plug, the T-bandage, 
and the binder is, as a rule, sufficient to prevent further escape of 
blood into the uterine cavity, being greater tlian the blood-pressure. 
Besides preventing bleeding the pressure usually, though not always, 
stimulates the uterus to contract. If uterine contractions are in- 
duced, the plug should, of course, be removed before it can possibly 
cause any obstruction to delivery. As a rule, the plug is removed 
in eight to twelve hours. When it is taken out it is usually found 
that the cervix has become dilated to a certain extent. Delivery is 
generally accomplished without much delay, but in some cases, 
although the bleeding ceases, the uterus does not contract strongly 
and labour may not be terminated spontaneously for two or three 
days. 

Rupturing the membranes is done to let out tlie liquor amnii, so 
that the uterus may contract more efficiently and so control the 
haemorrhage. It is a valuable method of treatment in cases in which 
there is good uterine actioa A tight abdominal binder shoxild always 
be applied after rupture of the membranes, otherwise there may be 
an unnecessary loss of blood before the uterus retracts sufficiently. 

Version partly empties the uterus and so allows of more efficient 
uterine action, and the leg in the cervix acts like a wedge to dilate 
it and reflexly stimulates the uterus to contract. Champetier de 
Ribes’s bag has a similar action. 

Cases of Great Severity. — Severe accidental haemorrhage does not 
occur in the presence of good uterine contraction, consequently 
there is not, as a rule, much if any dilatation of the cervix in such 
cases. In these the child is almost certainly dead, and anything 
that is done is in the interest of the mother alone. It cannot be 
impressed too strongly on the student that any method of treatment 
which includes rapid delivery is likely to be fatal to the mother. 
She is already in a state of collapse from loss of blood, and the 
additional shock which is entailed by rapid dilatation of the cervix 
and delivery by the forceps or by version, even if little fimther 
bleeding occurs after the treatment is begun, would be sufficient to 
cause death either immediately or within an hour or two of delivery. 
It is important to remember that in cases in which a large amount of 
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blood has been lost the uterus not only does not but cannot contract. 
The essential points in the treatment of such a case are to stop the 
haemorrhage at once and to tide the patient over the next few hours, 
treating the collapse and the effects of loss of blood before taking any 
active steps to deliver her. Plugging the vagina and application of 
a tight abdominal binder and T-bandage stop the bleeding without 
causing any shock to the patient. Whether these measures induce 
uterine contraction or not is a matter of little moment if they stop the 
bleeding in the case of a collapsed })atient, and as a matter of fact the 
uterus is not likely to become active until the patient’s general condition 
has improved. As soon as the plug, binder, and T-bandage have been 
effectually applied measures can be adopted to combat the collapse, 
by warmth, saline solution injected into the subcutaneous tissues, 
nourishment given by mouth, and so on. The patient must not be given 
saline solution until the bleeding has been stopped, or it will tend to 
increase the bleeding, and if the patient is receiving saline solution 
and losing blood she will not score by the exchange. In six or eight 
hours the patient has usually recovered so far that the termination 
of the labour can be proceeded with safely. Sometimes labour can 
be allowed to go on spontaneously ; sometimes it is best to insert 
a Champetier de Ribes’s bag to complete tlie dilatation and to deliver 
by means of the forceps. 

Concealed Accidental Hsemorrhage. — Most cases of concealed 
accidental haemorrhage are very serious, because the patient is col- 
lapsed as a result of the loss of blood and the painful distension of 
the uterus. If the patient is seen and the condition diagnosed before 
a large quantity of blood has been lost and before her general condition 
has become grave, she may be treated by ruptiire of the membranes, 
injection of pituitary extract, application of a tight binder and a vaginal 
plug, as in this case the contractile power of the uterus is not yet 
lost. Another method of treatment which is successful is to keep the 
patient warm and give her morphia. However, when concealed acci- 
dental hfemorrhage is diagnosed there is generally a large quantity of 
blood in the uterus. The fact that a large quantity of blood is retained 
in the uterus is a proof that the uterus is inert. This is a point that 
must not be lost sight of for a moment in deciding on the method of 
treatment. The ideal treatment for a severe case of concealed acci- 
dental haemorrhage with a dead foetus is abdominal hysterectomy, 
the quickest and safest method of treatment when carried out, after 
injection of saline solution and pituitary extract, under local or spinal 
anaesthesia, but it can be carried out only in exceptional circumstances 
in a private house or in a case in which the immediate removal of 
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the patient to a hospital or nursing home is possible. Caesarean 
section is not such a good method, as the uterine muscle is practi- 
cally paralysed, as the result of distension and also, in some cases, as 
the resiilt of interstial hietnorrhage, and may he unable to cojitract and 
retract after the cavity is emptied. 

When an abdominal operation cannot be performed, the most 
important point in the treatment is to avoi<l any attempt at hurrying 
on the delivery of the child. Any rapid method of delivery, apart 
from hysterectomy, in a sevcsre case of concealed accidental hseinor- 
rhage would almost certainly kill the patient. There is no doubt 
that the distension of the uterus is responsible for a severe degree 
of shock in cases in which a large quantity of blood is i-etained. 
Consequently separation of the membranes round the neighbourhood 
of the internal os to allow some of the blood to escape, and rupture 
of the membranes, have both been suggested with the idea of relieving 
the distension, but neither of these methods is Lee from risk when the 
uterine muscle is paralysed, since the diminution of pressure may bring 
about fresh and fatal haemorrhage. The least dangei-ous treatment 
to recommend, failing abdominal section, in this, one of the gravest 
conditions that can be mot with in labour, is application of a vaginal 
plug with binder and T-bandage, and injection of pituitary extract, 
followed by treatment of the collapse. As the patient’s general con- 
dition inqeroves the uterus may gradually recover- from the effects 
of its distension and begin to contact and retract, when some of the 
blood may be lot out or the membranes ruptured with impunity. 

Treatment after the Labour is over 

The fact that the patient has been delivered after accidental 
haemorrhage and that there is no great amount of postpaitum 
haemorrhage does not necessarily mean that she will do well. In 
the absence of efficient treatment some of these patients die a few 
hours after delivery, from heart failure. Such a patient should not 
be left for several hours, when warmth, saline solution, administra- 
tion of nourishment by mouth, injection of pituitary extract, and raising 
the foot of the bed, have helped her to recover from her collapse 
and shock. The gum-saline solution, mentioned in the treatment of 
postpartum haemorrhage, may be given intravenously. An amount 
of postpartum haemorrhage which would be trifling in the case of a 
robust woman may be of grave significance in the ease of a patient 
who has had severe antepartum haemorrhage. The bleeding must be 
stopped by bimanual compression, or even by packing the uterus, and 
good uterine retraction must be obtained before the patient is left. 
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UNAVOIDABLE H/EMORRHAQE (PLACENTA PR/EVIA) 

Definition 

A placenta is said to be praevia when it, or part of it, is situated 
m the lower uterine segment, and during its separation haemorrhage 
8 unavoidable. 

The lower uterine segment during the. latter weeks of pregnancy 
ind the first stage of labour is stretched. As the placenta cannot be 
itretched separation must result, and haemorrhage from the exposed 
dacental site is .therefore unavoidable. 

Varieties 

1. Complete when the placenta covers the internal os uteri 
Fig. 198). 



Fig. 198. — Complete Placenta Pb^evia. 


2. Incomplete when the placenta does not cover the internal os 
iteri. There are two varieties of incomplete placenta praevia. 

{a) When the placenta partly covers the internal os so that the 
placenta and membranes can be reached by the finger 
(Fig. 199). 

(6) When the placenta does not reach as low as the internal os, but 
is situated partly on the lower uterine segment (Fig. 200). 

The old terms central, lateral, and marginal have been discarded, 
s they only give rise to confusion. It must be understood that 
ne classification adopted is a rough one, and that the findings will 
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Fig. 199. — Incomplete Placenta Pr^evia { a ). 

The placenta is on the lower uterine segment and extends over the internal os, but 
the membranes at the lower edge of the placenta are within reach of the examining 
finger. 



Fig. 200. — Incomplete Placenta Previa ( b ). 

The placenta is on the lower uterine segment, but does not reach the undilated 
internal os. 


vary with the degree of dilatation. Thus a case which may appear 
complete when the internal os will only admit a finger may later be 
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found to be incomplete if further dilatation allows the edge of the 
placenta to be felt. Many cases of placenta praevia do not continue 
till the eighth month, but cause abortions in the early months and 
consequently are not recognized. 

Cause 

Statistics show that placenta praevia is most common in women 
who have had a large number of children. Rapid child-bearing and 
inflammation of the endometrium also seem to have an influence on 
its occurrence. 

Placenta praevia occurs about once in five hundred labours. 


V ery little of the pathology of placenta praevia is certainly known, 
but there is some evidence in support of the following theories. 



Dkcidoa Basalis in Upper Uterine Decidua Basalis in Lower Uterine 

Segment. Segment. 

Fig. 201. 


(а) The ovum may be primarily implanted low down in the 
uterus, and the placenta praevia formed in the ordinary way from 
the decidua basalis. Why the ovum does not get attached to the 
upper uterine segment in the usual way is not known ; possibly it 
may be due to some lack of power on the part of the chorionic villi, 
which do not adhere to the wall of the uterus in the usual way, or 
possibly the decidua is rendered unsuitable for the embedding of the 
ovum by some pre-existing inflammation. This is further borne 
out by the fact that a placenta prsevia is often broad and thin, and 
that succenturiate portions are common. 

(б) The ovum may have been embedded on the upper uterine 
segment and a decidua capsularis developed in the usual way, but 

the villi covered by the (lecidua capsularis, instead of undergoing 

9 K 
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atrophic changes, proliferate and invade the decidua vera of the 
lower segment after this has been brought into contact with the 
decidua capsularis by the gi'owth of the ovum. The continued 
proliferation of the villi covered by the decidua capsularis forms 
a part of the placenta on the lower segment of the uterus. This 
variety is sometimes described as a capsularis placenta. 

Pathological Anatomy . — The placenta usually covers a larger area 
than normal ; it is frequently degenerated, and contains infarcts 
which may undergo calcification. These changes are explicable by 
the comparatively poor hlood-supply which the placenta (d)tains. 
The cord frequently has a marginal insei-tion. 

The lower segment of the uterus and the cervix are thicker than 
usual and are moi-e vascular. They do not dilate so well and tear 
more readily. 

Cause of the Hoimorrhage . — The hsemoirhage comes from the 
maternal blood-sinuses in the lower segment, which are opened up 
by the separation of the placenta as the cervix dilates. Except in 
cases in which the placenta is torn through during manipulations, 
there is no foetal hasraorrhage. 

Bleeding sometimes comes on apparently before labour has 
started ; such cases are explained by the occasional occurrence of 
painless uterine contractions which open up the internal os during 
the last few weeks of pregnancy. 

Symptoms and Course of Labour 

Occasionally at full time, but more frequently dming the last 
three months of pregnancy, the patient notices slight haemorrhages 
from the vagina These come on apparently without any cause, 
perhaps in the middle of the night, but, as in accidental haemorrhage, 
they may follow hard exercise or trauma. These slight haemorrhages 
may be followed by a continuous brown discharge. Though 
repeated slight haemoxThages are commonly seen, the first bleeding 
may be a severe one. 

Labour, especially in the first stage, is tedious because the uterus 
acts feebly. The usual bag of waters is not present because the 
placenta forms part of the lower pole of the ovum, thus diminishing 
its dilating effect and its stimulus to the uterus. After ruptixre of 
the bag the effect of the presenting part in exciting uterine con- 
traction is diminished by the intervention of the placenta, and the 
thickened and more vascular lower uterine segment dilates less 
easily. The loss of blooxl contributes to the feeble action of the 
uterus. 
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Tlie third stage is liable to be complicated by immediate and 
recurrent postpartum limmorrhage for the following reasons : — 

The uterus may continue sluggish as the patient is debilitated 
by the loss of blood The placental site is larger than usual and 
is situated on the lower segment, which does not retract so strongly 
or so early as the upper segment, and it is larger than usual. Lacera- 
tions of the lower uterine segment and cervix are common if undue 
force is used in delivery. 

Diagnosis 

The only certain way of diagnosing placenta pra3via is to feel the 
placenta with a fingei' passes 1 througli the internal os. 

It is suggested by the following points : — 

A history of sliglit and repeated loss of blood. 

On abdominal examination an indication of the nature of the 
case may be obtained from finding the child lying obliquely or its 
head above the brim of the pelvis ; this is due to the placenta filling 
up the lower segment. Otherwise the uterus is normal on palpa- 
tion. 

It must be remembered, however, that accidental ha3morrhage 
may be associated with similar positions of the child if the mother’s 
pelvis is contracted or the cluld’s head is larger than normal. 

On vaginal examination, tlie soft spongy mass formed by the 
placenta may be palpable through one of the fornices, or the head, 
if presenting, may be felt plainly tlirough one fornix and indis- 
tinctly through tlie other ; but a certain diagnosis cannot be made 
until the os is open, as it generally is. If tlie breech is presenting, 
vaginal examination is not of great value until the os is dilated. 

The maternal sindace of the j:)lacenta can be differentiated from 
blood-clot, being firmer, more fibrous, and less friable. 

Unavoidable hannorrliage lias to be diagnosed from accidental 
luemorrhage ; this is done by feeling the placenta on vaginal ex- 
amination. It is conceivable that a large liydatidiform mole with 
bleeding might be mistaken for a placenta praevia. 

Prognosis 

Maternal. — The prognosis will largely depend on the presence or 
absence of uterine contractions, on the amount of the haemorrhage, 
and on the time when efficient surgical aid is given. The amount of 
haemorrhage is usually greater with a complete than with an incomplete 
placenta praevia. The time when the patient is first seen is most 
important, as many of the fatal cases have bled severely or have 
already been infected before any skilled treatment can be adopted. 
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The prognosis is most serious in a primigravida with an unyield- 
ing cervix. 

The maternal death-rate is high, the cause of death being sepsis 
and haemorrhage — both antepartum and postpartum. Shock from 
instrumental delivery, and haemorrhage when the placenta is exten- 
sively separated, are some of the causes of this high death-rate. 
Sepsis is a frequent complication of the puerperium, because the 
resistance of the patient is diminished by loss of blood and because 
in the necessary manipulations organisms may be carried into the 
uterus, the placental site being low down and within easy reach 
of infection. 



Pig. 202. — Db Bibes’s Bag inserted into the Amniotic Cavity and making 
Pressure on the Placentae Site in a Case of Incomplete Placenta 

PR.EV1A. 


Postpartum hemorrhage may occur from uterine inertia, from 
the large size of the placental site, from the placenta being situated 
low down where the retractile power of the uterus is weaker, and from 
lacerations of the vascular cervix. Recurrent postpartum haemor- 
rhage may occur. A small postpartum haemorrhage may easily be 
fatal to an exsanguined patient. These patients are also liable to 
pulmonary embolism with or without recognizable thrombosis. 

Foetal. — The outlook for the child is bad, 65 per cent, of all eases 
being stillborn and a large proportion of the remainder djdng soon 
after birth. 
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Prematurity (in some 70 per cent, of cases labour is premature) 
and asphyxia due to lack of oxygen from the placenta being 
separated and hsemori’hage from placental laceration or because the 
umbilical cord was pressed upon diming delivery, are the causes of foetal 
death. 

Treatment 

The principle underlying the treatment! of placenta prsevia is to 
make pressure on the placental site while the cervix is dilating, and 
thus to control the haemorrhage till the mother can be delivered 
safely. 



Fig. 203. — Antepartum Haemorrhage treated by Version. 

The weight which is shown attached to the leg is usually unnecessary, but may 
be of service if persistent oozing of blood continues after the version is completed. 


It is found clinically that by the time the practitioner reaches a 
case of placenta pnevia the cervix usually admits a finger. The 
case may then he treated in one of two ways : either by inserting a 
Champetier de Ribes’s hag into the amniotic cavity (Fig. 202) or by 
bipolar podalic version without immediate extraction of the child. 

Of these two methods each has certain advantages and disadvan- 
tages. Version does not require any instruments, and is always 
followed by the birth of the child without any further interference, 
but the foetal mortality is high, and this operation requires consider- 
able skill when the os will only admit two fingers. De Ribes’s bag, 
on the other hand, is easily inserted and gives the child a better 
chance. Its disadvantages are that its insertion often displaces the 
child’s head so that an oblique lie results, and that its expulsion may 
be followed momentarily by brisk haemorrhage. Further, it is not 
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always at hand just when required, and very easily perishes. 
Roughly speaking, if the child is alive and viable, and if the mother 
is in fair condition so that she may stand a second anaesthetic if 
necessary, a bag should be used, especially if the os is only just the 
size mentioned. On the other hand, with a non-viable or dead 
child, an exsanguined mother to whom a second anaesthetic may be 
serious, and a half-dilated os, version should be the treatment of 
choice. With central placenta prmvia also version is to be preferred, 
as the chances of a living child are small. In all cases in which 
the os is half or more dilated, it will be quite easy to dilate it 



Fig. 201. — Vaginal Plug in Position in a Case of Incomplete Placenta Pr«;via 

WITH THE Cervix Undilathu. 


further so as to allow the performance of internal version. Which- 
ever method of treatment is chosen a tight binder round the 
abdomen must be used in addition. 

As soon as a leg is brought down or the bag is filled with fluid, 
the pressure thus made on the placental site usually stops the 
haemorrhage. If, however, oozing continues, additional pressure 
can be made by attaching a weight of one to two pounds to the 
neck of the bag, or by pulling on the leg (Fig. 203). 

If the os is not dilated sufficiently for the bag to be inserted, 
the vagina may be plugged after rupturing the membranes, and 
a tight abdominal binder, fastened from above downwards, applied. 
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The Tise of the hinder in this case is to press the child down on 
to the plug and thus make pressure on to the placental site; 
the plug also stimulates uterine action and so hastens dilatation of 
the cervix (Fig. 204). As an alternative to plugging the vagina the 
patient may be put in the lithotomy position and, under an anaes- 
thetic, the cervix dilated with Hegar’s dilators till it is large enough 
to admit the bag. 

If the cervix is fully dilatc<l there has been good uterine action, 
and probably, if the head is presenting, rupture of the membranes 
will result in the head coming down and checking the bleeding by 
compression of the placental site. Should it not do so, delivery by 



Fig,' 205. — De Ribes’s Bag used in a Case op Central Placenta Previa, 

SHOWING ALSO DISPLACEMENT OP PRESENTING PART. 


the forceps should be effected, as deliveiy by version is less simple 
and is accompanied by more shock. 

In those cases in which the placenta is completely praevia and 
the membranes cannot be reached, any manipulations such as bring- 
ing down the leg by version or putting in a bag must be done after 
perforating the placenta itself. 

Herman’s dictum on the essentials of treatment of placenta 
praevia, viz. “early turning, slow extraction, antiseptics,” still holds 
good. When the bleeding has been checked by pressure with the 
half breech or with the bag, aided if necessary by pulling or attach- 
ment of a weight, there is no need for hurry, in fact anything done 
further in the direction of hurrying on the labour, apart from the 
production of good uterine action, is bad midwifery. The object is 
not to get the uterus emptied as rapidly as possible, either by dragging 
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the child out by the leg, or by extracting it after pulling out the bag, 
but to ensiure that the uterus when empty shall be well retracted. 
The greater the part that the uterus itself plays in the expulsion of 
the child the better. Good uterine action is unlikely when the 
patient is exhausted by loss of blood, hence the advice, “slow ex- 
traction”. As soon as the bleeding has been arrested the patient 
has a chance to recover from its effects, with the help of warmth, 
nourishment, and, possibly, of sleep. When uterine action has 
expelled the child an efficient amoiint of retraction will be present, 
and this will prevent postpartum hsemorrliage. 

Caesarean section in imavoidable haemorrhage is indicated if the 
birth of a living mature child is of particular importance, for instance 
if the patient is a primigravida over forty, whose chances of future 
conception therefore are small ; again, if there is likely to be the least 
difficulty in delivery, as from a slight contraction of the pelvis, this 
operation should be performed ; and it is also indicated if the uterus 
is not contracting and the cervix is rigid Patients afflicted with 
both eclampsia and unavoidable haemoiThage should be delivered 
by CjBsarean section. With central placenta pnevia, particularly 
in a primigravida, and a living child, Csesarean section under suit- 
able conditions is the best method of delivery. 

The dangers and difficulties of a Csesarean section are not in the 
performance of the operation itself, but are associated almost entirely 
with the technique thereof, and the student must remember that 
while the operation, when performed with skilled assistance and in 
proper simroundings, is very safe, when the opposite obtains it is a 
very dangerous one and has a high mortality. 

Treatment after Labour is over 

The treatment will be similar to that described for accidental 
hsemorrhage under this heading. 



CHAPTER XLI 


POSTPARTUM HEMORRHAGE 

Definition 

By postpartum ha3morrhage is meant excessive bleeding which 
takes place from the genital tract after the expulsion of the 
child. 

Two classes are recognized : — 

1. Haemorrhage from the placental site. 

2. Haemorrhage from lacerations of the genital tract. 

Of these the former is the more commonly met with and much 
the more serious. 

HAEMORRHAGE FROM THE PLACENTAL SITE 

Patholooy 

It is impossible for the placenta to separate without exposing the 
open mouths of maternal sinuses in the uterus, and thus some blood 
must escape during the third stage of labour. 

In this way a loss of 8 ounces usually occurs in a normal labour. 
It is customary to regard a loss of 1 pint and over as pathological, 
but any loss sufficient to affect adversely the pulse-rate of the patient 
must be considered as postpartum haemorrhage. 

The mechanism by which the blood-loss is normally controlled 
is by the retraction of the uterus. 

The uterine muscle fibres surrounding the vessels in the wall of 
the uterus by their retraction compress their lumen, and thus the 
haemorrhage is checked. 

In this way, and in this way only, is bleeding naturally stopped. 
Clotting of blood by itself will not suffice, as is proved by the occur- 
rence of secondary postpartum haemorrhage when retraction is not 
maintained. Even in conditions in which the clotting power of the 
blood is deficient, such as purpura, little haemorrhage takes place if 
the uterus retracts well 


( 605 ) 
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Frequency 

The frequency depends largely on the manner in which the third 
stage of labour is conducted. A fatal haemorrhage should be un- 
known when efficient surgical aid is at hand. A loss of 1 or 2 
pints is not always avoidable, and occurs in ^ to 1 per cent, of 
cases. 

Cause 

The cause of postpartum li/emorrhage from the placental site is 
inefficient retraction of the uterus. It is obvious that cases of bleed- 
ing from this cause must be divided into two classes : — 

1. Cases in which retraction is imperfect because the uterus is 
not empty. 

2. Cases in which the utenis is empty. The absence or imperfec- 
tion of retraction here is due to uterine oxliaiistion of varying degree. 

Haemorrhage before the Placenta is expelled. — The invariable 
cause of this is partial separation of the placenta. It is clear that 
retraction cannot be complete until the placenta is entirely separated. 

Haemorrhage after the Placenta is expelled. — The chief cause 
here is want of retraction, although the uterus is empty. Other 
causes are the increased size of the placental site and certain blood 
states. The best example of deficient reti’action is atony of the 
uterus from exhaustion. Other causes are over-distension of the 
uterus in twin pregnancy, excessive liquor amnii, or concealed acci- 
dental hfemori'hage ; prolonged and deep anaesthesia ; multiparity 
leading to degeneration of the muscle fibres ; a fibroid tumour of the 
uterus, which, as it does not contain sufficient muscle fibres, is itself 
incapable of retraction, and which also acts as a foreign body and 
prevents the uterus retracting as a whole ; anaemia due to ante- 
partum haemorrhage ; and placenta praevia in which the placental 
site is situated in the lower uterine segment where the retractile 
power is weaker. 

The size of the placental site being larger than usual in twins and 
placenta praevia, tends to increase the amount of blood lost. 

Certain blood states, such as purpura, the anaemias, haemophilia 
and jaundice, which are rare and comparatively unimportant, may 
increase the amount of blood lost. 

Diagnosis 

In the great majority of cases in which the blood is issuing from 
the vulva, the only question to be decided is whether the blood is 
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coming from the placental site or lacerations (see below), but it must 
be remembered that severe bleeding may take place into the cavity 
of an atonic uterus without much appearing externally, and therefore 
it is necessary to be sure that the uterus is not being distended before 
the absence of postpartum haemorrhage can be aflfirmed. 

Haemorrhage after labour sufficient to cause a decided increase in 
the pulse rate must be looked upon as excessive. 

The diagnosis of inversion of the uterus is made by feeling or 
seeing a polyj)oid mass, to which the placenta may be still attached, 
in the vagina of a patient suffering from shock, which is more severe 
than tlie haemorrhage alone accounts for. 

SYMPTOM.S 

In very severe cases these are — 

Pallor . — The patient’s skin becomes waxy-white in colour, and 
the lips and mucous membranes become greyish-blue. The con- 
junctivas are pale, and the eyes rapidly become simken. 

Pulse . — ’fhe pulse rate becomes progiessively more rapid and the 
pulse is of small volume and low tension, and finally becomes so 
small that it cannot be felt at the wrist. Occasionally, the pulse may 
be deceptive and keep full and its rate slow at the wrist for some 
time, and then rapidly give out and become uncountable. 

Temperature . — This falls — it may reach 96 ‘5°. 

Thirst is usually present, and sometimes vomiting and retching. 

Dyspnoea . — This usually takes the form of “air hvmger”. 
The breathing is deep and laboured, and in her efforts to get as much 
oxygen as possible into her hmgs the patient brings the accessory 
muscles of respiration into use. The dyspnoea may be accompanied 
by praecordial paia 

Restlessness is present in severe cases ; the limbs may be thrown 
about or the whole body moved. It is of grave import. 

Amaurosis . — Temporary complete blindness may occur and 
cause great alarm to the patient and friends. It clears up within 
twenty-four hours, and the recovery is complete in nearly every case. 

Consciousness is not lost as a rule. 

Prognosis 

The immediate progress depends on — 

(a) The rate at which the blood is lost. 

(b) The amount lost. 

(c) The previous condition of the patient. 
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Owing to the increase in the total quantity of blood during 
pregnancy, a parturient patient stands haemorrhage comparatively 
well, and may recover when several pints have been lost, provided 
the loss is not too rapid On the other hand, a patient who is ex- 
sanguined already by an antepartum haemorrhage will rapidly die if 
even a small quantity of blood is lost after delivery ; and, in a similar 
way, a comparatively insignificant secondary haemorrhage may turn 
tlie scale against the patient who has lost freely at the time of delivery. 

A patient whose resistance is lowered by anaemia does not react 
well against even a mild amount of septic infection to which the 
manipulations necessary to stop the haemorrhage may expose her. 
Except in extremely rare cases, the bleeding is not sufficiently copious 
to cause death in a few moments, and therefore asepsis must be 
maintained even at the risk of a few seconds’ delay. 

Treatment 

The treatment of postpartum haemorrhage is divided into prophy- 
lactic and curative. 

Prophylactic Treatment. — The prophylactic treatment of post- 
partum haemorrhage is a matter of great importance. To this 
purpose, therefore, the pregnant patient should be carefully examined 
with a view to the presence of any debilitating disease, which if 
present should be treated with appropriate remedies. Some patients 
give a history of postpartum haemorrhage occurring in one or two 
previous laboims. In the absence of any known cause for such a 
complication, and on the assumption, therefore, that the clotting 
properties of the blood of the patient are deficient, the administration 
of lactate of calcium in 80-grain doses every otlier day dming 
the last month of pregnancy has apparently been successful. 
Again, labour should be carefully and properly managed, and, par- 
ticularly, instrumental assistance should be given during the second 
stage if the uterus shows any signs of becoming exhausted, and 
during the third stage the uterus should be manually controlled The 
arrest of antepartum haemorrhage as soon as possible is an important 
point, and it is obvious that in any case of labour the appliances which 
may be needed to check the bleeding, such as hot water, douche 
apparatus, and hjrpodermic syringe, should be instantly available. 
Under certain conditions (see p. 653) pituitary extract may be a 
valuable prophylactic agent. 

The ultimate prognosis will depend on the presence or absence of 
sepsis. These patients are also specially liable to thrombosis and 
pulmonary embolism. 
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Curative Treatment. — The curative treatment will depend upon 
whether the placenta has been expelled or not. 

Before the Birth of the Placenta . — The fii’st thing to do is to 
get the uterus emptied of the placenta. Turn the patient on to 
her back, put the hand on the abdomen, rub the uterus till it 
becomes firm, and then squeeze the fundus and endeavour to express 
the placenta. Pressure must not be made on the uterus while it is 
still flabby, for fear of inverting it. Should squeezing fail to express 
the placenta, it shows that the placenta is either morbidly adherent to 



Fig. 206 . — Bimanual Compression op the Uterus. 

In the illustration the operator is standing between the patient’s legs. For 
this the patient must be placed across the be I with her buttocks resting on the 
edge. Bimanual compression can be performed equally well with the patient lying on 
her back in the bed in the ordinary position. In these circumstances it is obviously 
easier for the operator to place his right hand in the vagina and his left on the patient’s 
abdomen. 

the uterine wall, or else is retained by a localized contraction of the 
lower part of the uterus (hour-glass contraction). In these cir- 
cumstances, squeezing the uterus having failed, the hand must be 
introduced into the uterus and the placenta removed as described 
on p. 516. As a rule, when the placenta has been removed the 
uterus retracts well, and there is no further hsernorrhage. If, on the 
other hand, retraction does not occur, the case must be dealt with as 
described under the next heading. 
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After the Birth of the Placenta. — If lisernorrhage takes place after 
the birth of the placenta, the first thing is to grasp the uterus 
and attempt to empty it of blood by strongly squeezing it. In the 
vast majority of cases this manoeuvre will be sufficient. If this treat- 
ment fails, an intra-uterine douche at a temperatm’e of 118° F., if it is 
ready, should be given, but no time should be wasted in its prepara- 
tion. If the intra-uterine douche fails to stop the bleeding or 
is not immediately available, bimanual compression should be 
performed (Fig. 206). 

In the rare cases in which the uterus is distended with blotxl, the 
hand may be introduced into the uterus if perfect asepsis is assured, 
to clear out clot, otherwise the clot should l)e squeezed out by bimanual 
compression, which is carried out as follows. Insert one hand into 
the vagina, close it, making a fist with the back of hand directed 
posteriorly and the knuckles in the anterior fornix ; put the other 
hand on the abdomen resting on the posterior surface and press the 
anteverted uterus down on to the fist by the external hand. In 
this way the posterior wall of the uterus is pressed against the anterior, 
and haemorrhage checked The compression should be kept up until 
the uterus has recovered its contractility. This, however, is tiring to 
perform, but is absolutely efficient, aseptic, and leaves no foreign body 
in the uterus. In cases of severe flooding it should he performed as 
soon as the placenta is removed, without wasting time on less 
efl^ective methods of treatment. Other methods have been suggested 
as a last resource, e.g. plugging the uterus. This has the single ad- 
vantage that when finished, it leaves the ojierator free to resuscitate 
the patient, but sufficient gauze with which to plug the uterus efficiently 
is rarely available, it is difficult to avoid sepsis from touching the vulva 
when introducing it, and it is a very painful treatment. Plugging the 
vagina is absolutely useless, as haemorrhage would continue into the 
uterine cavity above the plug. Pressure on the abdominal aorta has 
also been advised, but the aorta is difficult to reach in a fat patient, 
with the soft uterus in the abdominal cavity ; and the intestines may 
be damaged In no circumstances can pressure be made above the 
grigin of the ovarian arteries, so that this method of treatment is not 
efficient. 

Drug Treatment. — In addition to the methods of treatment 
described, some assistance may be obtained by the administration 
of drugs, especially when the uterus is not really atonic or worn out, 
in which case they would be of no use. The most useful drugs in this 
respect are ergot and pituitary extract. 

Ergot should be given by intra-muscular injection, since if given 
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by the mouth it will take 20 to 30 minutes to act. Glass ampoules 
containing one dose of sterile ergotine can now be easily obtained, and 
will be found most convenient in an emergency. Pituitary extract is 
also given by intra-muscular injection. For the account of its uses in 
obstetric practice, see p. 653. 

To treat the Collapse caused by the Haemorrhage. — The ordinary 
methods in use for combating the effects of haemorrhage may 
be used, e.g. lowering the head so that gravity helps to keep 
the medulla supplied with blood, infusion of normal saline solu- 
tioJi (1 drachm of common salt to each pint of water) at a tempera- 
ture of 105“ F. into the subcutaneous tissues of the axilla or thighs, 
10 to 15 ounces may be run into the rectum through a rectal tube or 
catheter attached to a funnel ; in profound sliock, the median basilic 
vein should be exposed and 2 pints of normal saline slowly run into 
the veiu 

It has long been noted that the beneficial effects of infusion of saline 
solution are often only tenfporary. Recent investigations have shown 
that the saline infusion is apt to fail, being retained within the blood- 
system for too short a time to maintain the blood-pressure because of 
the tendency for the solution to diffuse from the smaller blood- vessels 
into the surrounding tissues. In order to overcome this rapid diffusion 
a medium containing a larger molecule is desirable. 

The experience gained during the war in the treatment of shock 
resulting from profound loss of blood has proved the value of the 
presence of a colloid in the saline solution used for intravenous ad- 
ministration. The researches of Bayliss and others have demonstrated 
that the addition of a colloid such as g\im is scientifically sound. 

A solution for intravenous use that has given good results is : — 


Sodium chloride 

. . . . 2 0 grammes 

Potassium chloride . 

0-05 

Calcium chloride 

0*05 

Powdered gum acacia 

5-00 

Distilled water 

100 ’00 cubic centimetres 

Filter and sterilize. 


When a suitable donor is available blood transfusion is to be 
preferred. 

Hot-water bottles suitably protected with blankets and oxygen 
may be valuable. If the means of giving saline solutions are not 
available, it may be of great service to bandage firmly the limbs from 
below upwards with strips of tom sheeting, so as to squeeze blood 
into the more important viscera — by this simple expedient a patient 
may be tided over the critical time while other remedies are being 
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prepared for use. The patient must be left absohitely at rest, since 
there is great danger of syncope if she is allowed to move. 

Late Postpartum Haemorrhage. — It occasionally happens that 
relaxation follows the retraction produced by strong stimulation of 
a partly exhausted uterus, especially when the stimulation has been 
by drugs whose action is not of long duration. In these circum- 
stances the blood often collects inside the uterus, so that it is a good 
plan to get the nurse to “hold” the uterus for half to three-quarters 
of an hour by placing the left hand on the fundus, so that she can 
tell at once if any distension or prolonged relaxation of the uterus 
takes place. It is injudicious to leave a patient till her pulse-rate is 
below 100° F. A retained piece of placenta or membrane may be the 
cause, and is so often found that an anaesthetic should be given 
and the fingers introduced into the uterus to remove it. For the 
first week after delivery it is usually easy to introduce at least two 
fingers through the cervix, without any instrumental dilatation of the 
cervix In this as in all other intra-uterine operations, counter- 
pressure must be made on the fundus. 

Haemorrhage due to the retention of a piece of placenta may 
occur quite late in the puerperium, and may be associated with the 
condition known as placental polypus. 

Mental shock has been known to give rise to postpartum 
haemorrhage. 


H/GMORRHAOE FROM LACERATIONS 

A split cervix may cause persistent haemorrhage, especially in 
cases of placenta praevia, as the manipulations may cause lacera- 
tion, and the heightened vascularity of the lower uterine segment 
increases the amount lost. A ruptured uterus may bleed both ex- 
ternally and into the peritoneal cavity. Lacerations must be sus- 
pected as the source of the haemorrhage if the loss commences 
immediately the child is bom, continues although the uterus is hard, 
and if the blood is a bright red colour. Although such haemorrhage 
is rarely profuse, it tends to continue, as it may come from a branch 
of the uterine artery, and therefore will endanger the patient’s life 
unless stopped. 

The ideal treatment is to tie off the bleeding point. To do this 
in a deep cervical tear, the patient should be put in the lithotomy 
position, the perineum retracted, and the cervix pulled down to the 
vulva with a vulsellum. The split cervix is then stitched with catgut 
or silkworm gut from above down (Fig. 190) ; the highest stitch is the 
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most important, as it will control the cervical branch of the uterine 
artery from which the blood is coming. If a needle cannot be passed, 
the two lips of the cervix may be compressed by clamping them 
together with a vulsellum or an ovum-forceps ; traction on either 
of these will at once arrest the bleeding. If instruments are not 
available, pressure should be made on the bleeding point with aseptic 
gauze, after tlie administration of a hot douche. 

Hsemorrliage may also be due to tearing of a varicose vein in the 
labium niajus ; a laceration near tlie clitoris ; a tear of the vagina or 
of the perineum. 

A varix of the vulva is difficult to control with stitches, as each 
stitch may wound a fresh vein, and so it may be treated by the appli- 
cation of an antiseptic pad and firm bandage. Tears near the clitoris 
should be sewn with catgut. Lacerations of the vagina and perineum 
should be sutured. 



CH AFFER XLII 


DELAYED DELIVERY OF THE PLACENTA AND 

MEMBRANES 

The placenta is usually separated and lying in tlie vagina 15 to 
20 minutes after the child is born. The classical signs that the 
placenta lias been separated and expelled from tlie uterus into the 
vagina are that the uterus rises, becomes smaller, harder, and more 
mobile, the umbilical cord lengthens, and slight luemorrhage occurs 
from the vagina. Tlie vagina having a feeble musculature is unable to 
expel a foreign body ; lienee it sometimes happens that, unless tlie 
patient assists by straining, the placenta may remain in the vagina 
for some little time after its extrusion from the uterus. 

Retention of the Placenta in the Uterus. — The time taken for 
the placenta to be separated from its uterine attachments and ex- 
truded from the uterus depends on the force of the uterine contrac- 
tions and on the firmness of its attachment to the uterus. Normally 
the expulsion occurs about 20 minutes after the birtli of the child, 
and if the time is prolonged to over one hour the retention is usually 
regarded as pathological. 


Cause 

Non-delivery of the placenta may be due to — 

(а) Sluggishness of the uterus. 

(б) Morbid adhesion of the placenta. 

(c) Hour-glass contraction — contraction ring. 

(d) Rupture of the uterus. 

Sluggishness of the Uterus. — If the uterus does not retract suffi- 
ciently after labour the diminution in size of the placental site will be 
less than usual, and so the placenta will not become detached as soon 
as usual When the uterus has recovered its tone, efficient retraction 
(Xjcurs and the placenta will be separated and delivered. Uterine slug- 
^shness is rarely sufficiently marked to cause a prolonged delay in the 

(514) 
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third stage of labour, but it unfortunately at times leads to partial 
separation of the placenta with haemorrhage. 

Hour-glass Contraction — Internal Contraction Ring. — This is 
an occasional cause of delay in the third stage of labour. The con- 
traction ring is most likely to occur after pi-olonged labour with intra- 
uterine manipulations, and may also follow the administration of ergot. 
The ring may form anywhere in the uterine body, most frequently 
in the lower part. The part above the ring may be relaxed except 
when the condition is dxie to ergot, the whole uterus being then 
contracted. 

This condition can only be definitely diagnosed, on internal 
examination, by feeling the contraction ring as a tight band con- 
stricting the uterus below the placenta. 

Morbid Adhesion of the Placenta. — Diiring the development 
of the placenta the chorionic villi penetrate the decidua and obtain 
a firm grip on the uterine wall. Normally the placenta separates 
through the ampullary layer of the decidua as being the line of least 
resistance. In some cases this ampullary layer is not formed, and 
on sections being made of the placental site it is found that the 
decidua basalis is absent and the villi are in direct contact with the 
muscle of the uterus. Under these conditions there is no pre-formed 
line of cleavage, and the placenta does not separate under the 
stimulus of normal uterine action. It is then said to be morbidly 
adherent. The cause of this condition is not known, but it has 
been thought to be due to syphilis and to endometritis affecting the 
decidua ; in support of this theory is the fact that morbid adhesion 
of the placenta may recur in the same patient. 

So long as the placenta is everywhere adherent, no blood-vessels 
are opened, and therefore blood does not escape ; but if the placenta 
is adherent over only a portion of its extent hasmorrhage will occur 
where separation has taken place. As the presence of the placenta 
in the uterus prevents complete retraction, haemoiThage will continue 
till the whole placenta is separated and delivered. 

The diagnosis from hour-glass contraction can only be made by 
dn examination showing the absence of any obstruction to the exit 
of the placenta. On attempting to separate the placenta by the 
hand it will be found to be densely adherent to the uterus by tough 
bands. It should be remembered that a placenta succenturiata 
may be morbidly adherent. 

Rupture of the Uterus. — The placenta may escape through a 
laceration into the peritoneal cavity, and then its delivery per 
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vaginam is impossible. Such cases are very rare, and other more 
important symptoms are present depending on the rupture (see 
p. 468). 


Treatment 

If delay in the delivery of the placenta is accompanied by bleed- 
ing, the treatment will be that of postpartum hsemorrhage before 
delivery of the placenta (see p. 509). 

In cases unaccompanied by limmorrhage the treatment is not 
urgent, and time must be allowed for the natural processes of 
separation and expulsion. 

If from the diminished size, increased mobility, and raised position 
of the fundus, together with lengthening of the umbilical cord, it is 
known that tlie placenta is merely lying in tlie vagina, it can be pushed 
out by pressing the fundus downwards and backwards, the uterus liere 
being merely used as a piston. 

If from the absence of the classical signs it appears tliat tlie 
placenta is still in the uterus, efforts must be made to express it. To 
express the placenta, the uterus must be massaged till it is firmly 
contracted, as pressure on a flaccid uterus might cause inversion : 
the left hand should then be placed on the fundus with the 
tliumb in front and the fingers beliind, and the body of tlie uterus 
should be squeezed until the placenta is felt to leave it, and not 
pressed at this stagt^ If this treatment fails after several efforts liave 
been made at intervals of five minutes, it shows either that there is 
considerable morbid adhesion, or else that hour-glass contraction 
is present. Both of these conditions will require an anmsthetic, 
and fm'ther efforts to express the placenta sliould be made after its 
administration. 

Should firm squeezing under amestliesia fail, the only treatment 
left is manual removal of the placenta by the gloved hand inserted 
into the uterine cavity. One hand makes counter-pressure on tlie 
fundus of the uterus through the abdominal wall, otherwise the 
uterus may be torn from the vagina. Tlie other liand is inserted 
into the vagina and follows the umbilical cord up into the uterus to the 
placenta ; if a contraction ring bars the way, the tips of the fingers 
should be inserted into it and attempts made to dilate it by steady 
pressure. The aim is to press the uterus down on to tlie internal 
hand rather than to force the hand into it (Fig. 207). 

If any portion of the placenta has already separated, a start 
should be made at that area to separate the rest of the placenta by 
putting fingers tlirougli the membranes and making a saw-like 
movement behind the placenta. If the placenta is entirely adherent, 
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the separation should be started at the top, and if it is very adherent 
it may have to be removed in pieces, and the membranes stripped 
off, after which a non-poisonous intra-uterine douche should be 
given. Instruments must not be used in removing the placenta. 

Manual separation of the placenta is not to be liglitly under- 
taken, as it is attended by considerable risk to the mother. The 
finger may perforate the uterus by mistaking the depth at whicli the 


Fig. 207. — Manual Removal of the Placenta. 

In this case the separation had begun at the lower edge of the placenta, and^so was 
continued by the fingers up to the top. 

separation should be carried on and removing portions of the uterine 
wall under the impression that they are portions of placenta. As the 
fingers must come into relation with the blood-vessels, sepsis is a 
frequent and at times fatal complication. Hence it is best to make 
a thorough attempt to express the placenta under anaesthesia before 
attempting manual separation. During the puerj)erium it is advisable 
to keep a patient, from whom the placenta has been manually re- 
moved, propped up in bed so that any shreds and debris may escape 
more easily into the vulval pads. It is also well to keep the uterus 
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firmly contracted by tlie administration of erg(jt every eight hours for 
a week. 

Retention of the Placenta in the Vagina. — This condition is 
easily recognized by the classical signs of sepai’ation of the placenta, 
and if in doubt by feeling this structure in the vagina. To deliver 
the placenta, the Lmdus should be pushed downwards and back- 
wards so as to force the placenta out of the vulva. The uterus in 
this case is mei’ely used as a convenient object with which to make 
pressure on the placenta lying in the vagina. 

Retention of the Membranes. — In cases in which the obste- 
tiician has attempted to hurry the third stage without giving time 
for the contractions of the uterus to separate the membranes from 
their attachments, tliere is a tendency for the chorion to stick to the 
uterus and not separate. It is a common practice to twist the 
membranes into a rope; the tension thus produced may be suffi- 
cient to separate them if they are only slightly adherent, but if 
firmly attached this manoeuvre has the disadvantage that they 
become torn at the point of attachment, and thus a poidion is left 
behind in the uterus. If the chorion appears to be definitelj’’ 
adherent, it is best to hold the membranes untwisted under slight 
tension; the contractions and retraction of the uterus complete the 
separation. If the cliorion breaks dining delivery of the placenta, 
the lower end of the torn piece may be caught in a Spencer Weils’ 
forceps, by which traction can be made when the portion becomes 
loosened. If on examining the membranes it is found that a con- 
siderable piece is missing, it is permissible to make a vaginal ex- 
amination and feel if any membrane is protruding from the cervix. 
If membrane cannot be felt, no attempt should be made at intra- 
uterine examination. The retention of a piece of chorion in the 
uterus does not give rise to any symptoms as a rule, the chorion 
disintegrates and comes away with the lochia. The possible bad 
efifects of a retained piece of chorion are subinvolution with per- 
sistent red locliia or sepsis. Of these the last is the only serious 
sequel, and therefore the essential thing is the perfection of the 
asepsis in such a case. If there are any signs of decomposition of 
the retained portion of chorion, the uterus must be explored under 
an anaesthetic. 
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TUMOURS OF THE UTERUS AND OVARY 

LABOUR COMPLICATED BY OVARIAN TUMOURS 

The frequency witli whicli ovarian tumours complicate labour has 
been stated (Haultain) to be 1 in 4000 cases. 

When the tumour lies wholly in the abdominal cavity, it has 
little effect at the time of labour apart from causing some diminution 
in the effectiveness of the contractions of the abdominal muscles, 
if the tumour is of any considerable size. Very rarely it may dis- 
place the axis of tlie uterus enough to interfere with the entrance of 
the presenting part into tlie brim of the pelvis. Sornetinies torsion 
of its pedicle takes place when the child leaves tlie uterus. When, 
however, the tumour lies either in whole or in part in the cavity of 
the true pelvis, labour is usually obstructed partially or completely, 
but even apart from obstruction, the tumour is likely to be damaged 
or even ruptured by the passage of the child through the pelvis. 
Such an accident may be more or less harmless for the time being, 
or may cause fatal peritonitis if the cyst is a dermoid or if the 
contents are infected. Very rarely the tumour has been expelled 
through Douglas’s pouch into the rectum or vagina, generally during 
delivery with the forceps. When anything like complete obstruc- 
tion is produced, there is of course danger of rupture of the uterus. 

It should be remembered that when the cyst is so small that the 
com*se of labour has not been interfered with, there may not be any 
symptoms due to its presence until it has become inflamed during 
the puerperium in consequence of damage to the tumour or torsion 
of its pedicle at the time of labour. 

Diagnosis 

If the ovarian tumour lies above the brim of the pelvis, its recog- 
nition is not always as easy as might be expected (see p. 238). 

If, on the other hand, it lies in the cavity of the pelvis and is 

(519) 
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obstructing labour, the fact that the obstruction is due to a swelling 
which lies in this situation is easy to ascertain on bimanual exami- 
nation, but exact diagnosis of the nature of the swelling is not always 
possible until the abdomen has been opened, especially in the case 
of a solid ovarian tumour. The cervix is generally displaced either 
to one side or more rarely upwards. 

Treatment 

When the tumour lies entirely above the brim of tlie pelvis, as 
a general rule it does not cause much trouble during labour, but, 
since torsion of its pedicle is apt to take place either in the later 
stages of labour or in the puerperium, ovariotomy should be done 
within a few days of delivery whether symptoms are present or not. 

When the tumour lies either in whole or in j)art below the brim 
of the pelvis, the situation needs different treatment. The various 
methods of treatment which have been adopted in the past in these 
circumstances are as follows: — 

1. Labour has been allowed to occim without artificial aid in 
those cases in which it was possible. 

2. The child, mutilated or otherwise, has been dragged past the 
tumour. 

3. The tumour wlien i)ossible has been pushed up out of the way. 

4. Tlie tumour has been punctured or incised through Douglas’s 
pouch. 

5. Caesarean section has been performed, followed by abdominal 
ovariotomy. 

0. Abdominal or vaginal ovariotomy has been performed. 

Briefly, it may be said that it is now generally recognized that 
the fii‘st and second methods are quite unjustifiable. The third 
method is also certainly inferior to the otliers, and should only be 
adopted in special circumstances such as those mentioned below. 
This likewise applies, though perhaps in a less degree, to the fourth 
method. Undoubtedly the ideal treatment is abdominal ovariotomy 
performed preferably near the end of the first stage of labour. The 
patient can then be delivered with the forceps while still under 
anaesthesia immediately after the abdominal operation. In this 
way all strain on the abdominal incision can be avoided As a 
general rule Caesarean section is not needed, though it may be neces- 
sary to eventrate the unopened uterus in order to get at the tumour. 
If the tumour is held in the pelvic cavity by atmospheric pressure, 
an indiarubber tube without lateral holes can sometimes be insinu- 
ated beside and below it to allow air to enter Douglas’s pouch as the 
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tumour is withdrawn. In the case of solid tumours or those fixed 
by adhesions, CaBsarean section is often unavoidable. At the same 
time it must be acknowledged that the surrounding circumstances 
of the case may be such that it is not feasible to do an abdominal 
section. A case of this kind may be met with in a cottage where 
the medical attendant is single handed and far from help, and the 
obstruction may be urgent. In such a case the methods available 
are either to push the tumour up above the brim of the pelvis or to 
puncture it, or better still incise it, before delivering the child. 

The risks involved in pushing the tumour up are torsion of the 
pedicle, damage to, or rupture of, the tumour, when it is cystic and 
there is any difficulty in the reposition, and the possibility of j)eri- 
tonitis resulting therefrom. If reposition is attempted, it is neces- 
sary to see that tlie presenting paii] is not engaged in the briii) of the 
pelvis at the time tlie attempt is made. It should not be attempted 
if the presenting j)art is fixed or if the tumour is impacted or 
adherent. In any case if the tumour has been pushed up out of 
tlie pelvis, ovariotomy should be done as soon afterwards as 
possible. Deep anaesthesia is often necessary for reposition of tlie 
tumour. 

Puncture or incision of the tumour, when it is cystic, through 
Douglas’s pouch involves the risk of peritonitis or of the formation 
of adhesions or possibly of the dissemination of malignant disease 
according to the contents of the tumour. 'Die best method of dealing 
with the condition vaginam is to open Douglas’s pouch deliberately 
by an incision through the vaginal wall and peritoneum just beliind 
the cervix so as to expose the lower surface of the tumour. The 
tumour is then opened, its contents evacuated, and the cavity so made 
plugged with gauze. When a case has been treated in this way, 
ovariotomy should be done as soon afterwards as possible. 


LABOUR COMPLICATED BY FIBROIDS OF THE UTERUS 

In the vast majority of cases fibroids do not cause any trouble 
during labour. 

A subperitoneal or submucous fibroid tumour may obstruct 
labour if it is situated below the presenting part of the child, and a 
cervical fibroid may prove an insuperable obstacle to delivery (Fig. 
208). . 

A fibroid may be the cause of inversion of the uterus, and rarely 
may prevent efficient retraction ; in either case postpartum haemor- 
rhage may result. 
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Tbeatment 

If there is obstruction and the tumour can be pushed up, it may 
be possible to deliver the child with the forceps or by traction on 
the breech. During this mameuvre the fibroid may be bruised and 
is then more liable to sepsis. 

If a submucous fibroid is delaying the advance of the child and 
has a pedicle, this can be divided, otherwise the tumour must be 
enucleated. 

As a general rule the best treatment for a fibroid obstructing 
labour is to open the abdomen and tlien deal witli the fibroid by 



Fig. 208. — Fibroid that provkd an lNsuPKitAnr.E Obstacle to Delivery. 


The left arm is projecting through the cervix. The front of the uterus has been cut 
away to show the cavity of the uterus (containing the greater part of the child), and 
two subperitoneal fibroids. (From a specimen in the museum of the Royal College of 
Surgeons.) 

hy.sterectomy, myomectomy, or ligature and division of its pedicle, 
whichever method is most suitable, after delivery of the child by 
Caesarean section. 

LABOUR COMPLICATED BY CANCER OF THE CERVIX 

The treatment of labour complicated by cancer of the cervix 
will depend upon whether the disease is operable, or if inoperable 
whether the child is alive or dead 
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Disease operable . — In this case the child should be delivered 
by Caesarean section and the uterus forthwith removed by a radical 
hysterectomy. 

Disease inoperable . — If the child is alive, it should be delivered 
by Caesarean section, after which the uterus should be removed at 
the level of the internal os to prevent its subsequent infection from 
the growth in the cervix. 

If the child is dead, and it can be delivered by means of cranio- 
tomy without any serious laceration of the diseased cervix, this is 
the proper plan to pursue. 

If, however, from the nature of the growth, it is obvious that 
there must be severe laceration of the diseased cervix even if the 
child can be delivered per vias naturales, then the proper treatment 
is to remove the child and body of the uterus per abdomen. 



Se< Tio.N 111— THE PUERPEEIUM 


CHAPTER XLIV 

PHENOMENA OF THE PUERPEEIUM 

The puerperiiiiH is the period after the coiiipletion of labour duririg^ 
which the organs and structures which have been altered by the preg- 
nancy are returning to their normal state. The return will not 
be completely to the condition before pregnancy, as certain of the 
clianges are permanent. For example, some enlargement of the 
vulval outlet remains ; skin stride, if present, can only be replaced 
by scars ; and the size of the uterus and of the walls of its vessels 
do not again become quite as small as they were before the onset 
of gestation. The time occupied in effecting these clianges cannot 
be definitely stated, but during the first three weeks the changes 
are rapid, but slow clianges continue for at least a month longer. 


INVOLUTION OF THE UTERUS 

By involution of the uterus is meant the gradual diminution 
in size that occurs during the puerperium. Sexm after delivery 
the walls of the uterus arc nearly 2 inches thick, and the cavity 
of the uterus 6 inches long, thus the total lengtli of the organ is 
about 8 inches. On the day after delivery the fundus will be 
found to lie about 5| inches above the pubes. The following figures 
were obtained in one series : — 


Day. 

1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

8th 

9th 


Height above Symphysis Pubis. 


5 inches 


. 

3 , 

21 . 

2 , 

11 


(524) 




INVOLUTION OF THE UTERUS 


The position of the umbilicus is somewhat variable, but on an 
average the fundus will be found to be just below it on the day after 
delivery. As involution proceeds the fundus will be found to sink 
just under half an inch each day. There is little difference in the 
rate in multiparae and priiniparse, but in the former the uterus re- 
mains in many cases more bulky than in the latter at the com- 
pletion of the puerperium (Fig. 209). 

Several precautions must be taken before measuring the height 


Fig. 209. — Showing the Normal Levfx of the Fundus of the Uterus on AbdO' 
MiNAL Examination during the First Eight Days of the Puerperium. 


of the fundus, the most important of wliicli is to see that the bladder 
is empty. The utei’us after deliveiy is to some extent supported 
by the bladder, and as the latter fills it elevates the uterus so that 
in cases of over-distension of the bladder the fundus of the uterus 
may almost reach tlie ensiform cartilage. The rectum, if distended, 
may also push the uterus upwards, but only to a slight extent. 
Blood-clot inside the uterus or a fibroid tumour in its wall may 
also cause the fundus to be higher than usual, but these conditions 
are not as frequently met with as a full bladder, which is the usual 
cause of upward displacement of the fundus during the first few 
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days of tlie piierperium. The height of the fundus in inches above 
the pubes may be recorded on the temperature chart and forms 
a valuable index to the progress of the patient. The height of the 
fundus is conveniently rneasui'ed with a ruler. In recording the 
figures on the temperature chart it is usual to take the 100 as corre- 
sponding to the level of the top of the pubes, and each degree above 
100 corresponds to 1 inch. Thus if tlie fundus is found to be 
5-| inches above the pubes, the height would be charted at 
105*5 on the temperature cliart (Fig. 210). 
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Fig. 210. — Temperatube Chart op Lying-in Patient; also showing the 
Involution op the Uterus. 


Chart of anactual case showing the involution line (red) of the uterus for the first 
nine days of the puerperium. This is inserted to show the method of recording the 
height of the fundus on a chart, but the figures do not correspond exactly with those 
given in the text. 

In the case of the average patient with normal development 
of the abdominal muscles the fundus cannot be palpated after the 
eighth or ninth day. 


SUB-INVOLUTION OF THE UTERUS 

A uterus which has been over-distended during pregnancy, from 
such causes as the presence of an unusually large child, hydramnios, 
or twins, is likely to be larger than is usual immediately after 
delivery. 

Delay in involution may occur as a result of the uterus not 
being completely emptied of placenta, chorion, or blood-clot ; 
the delayed involution is especially marked when the retained 
matter becomes infected with organisms and saprsemia results. In 
cases also in which the patient does not suckle the child involution 
may be slower than normal. 
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Retroversion of the uterus tends to delay involution, and, if 
present, will need correction. 


SiGN.s 

After delivery the uterus weighs just over 2 pounds, and when 
involution is complete about 2 ounces, or rather less. During the 
first week involution is rapid, so that on the eighth day the weight 
has gone down to 1 ])ound ; dining the second week it loses between 
I and ^ pound. After the end of the second week the loss 
is slow. The uterus never entirely regains the condition that 
was present before gestation took place. The par-ous difiers 
from the virgin uterus in being slightly larger and more globular ; 
the cervix is less prominent, and the external os is altered from a 
circular opening to a transverse slit from which lacerations of vary- 
ing severity may radiate. The coats of the uterine blood-vessels are 
also permanently thickened. 

Involution results from autolysis. As a result of such auto- 
digestion the large muscle-fibres of pregnancy gi’adually shrink 
to their original size. The superficial portions of the decidua 
are cast off* and discharged with the lochia, but the deeper portions 
of the uterine glands which extend into the muscle remain, and 
the mucosa is regenei'ated from these deeply-lying glandular rem- 
nants within two months of delivery. 

In rare cases the process of involution goes on too far so that 
the uterus becomes permanently smaller than normal, and thus 
partial or complete amenorrhoea and sterility may ensue. This 
uncommon condition has been termed “ super-involution ”. 

The signs of sub-involution of the uterus are persistently red 
lochia, and a uterus which is unduly large with its cervical canal 
patulous. 


Theatment 

The treatment of sub-involution is to keep the patient in bed 
till the lochia cease ; this is important, as the occurrence of red 
lochia indicates that the uterus is larger and therefore heavier than 
usual, and to permit the patient to walk about with an unduly 
heavy uterus is to expose her to the risk of prolapse. In addition 
to the rest in bed half-drachm doses of the liquid extract of ergot 
should be given thrice daily, and hot (110°-115'' F.) vaginal douches 
night and morning. Should the liasmorrhage continue after a week 
of such treatment, it is possible that a portion of placenta is retained, 
and the question of emptying the uterus under an anaesthetic might 
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have to be considered. Calcium may be useful, and some such pre- 
scription as the following may be given ; — 

Concentrated lactic acid .... 200 grains. 

Precipitated calcium carbonate . . 75 ,, 

Chloroform water to 8 ounces. 

Two tablespcK)nfuls every other night. 

AFTER-PAINS 

After-pains are sufficiently common, especially in multiparae, in 
a piierperium wliieh is otherwise uneventful to be wortliy of con- 
sideration here. Normally after delivery the uterus remains firmly 
retracted, and such a condition is without pain to the patient. If 
the uterus is unduly irritated so that irx^^gular or violent contractions 
ensue, the patient experiences intermittent pains in the lower 
abdomen to which the term “after-pains” is applied. 

Causes 

In many cases this is simply a painful colic of tlie uterus for 
whicli no cause can be assigned. The presence of some foreign 
body in the uterus, such as a piece of cliorion or blood-clot, is 
sometimes a cause of after-pains. They are much more frequent 
in multipane. Abdominal pain early in tlie j^uerperium may 
also bo due to retention of urine or intestinal colic ; these so-called 
“false after-pains” may be differentiated from true after*-pains 
by noticing tliat they occur at irregular intervals, that they do not 
coincide with the hardening of the uterus, that t]\ey do not increase 
with the uterine contractions that occur when tlie child is j)ut to 
the breast, and that they are relieved by emptjnng the bladder or 
bowel. 


Treatment 

If there is any evidence that there is anything in the uterus it 
should be emptied. To this end firm pressure may be made on the 
uterus, and the liquid extract of ergot may be prescribed in drachm 
doses, togetlier with hot vaginal douches to make the uterus con- 
tract strongly. If the pain persists and it is thought that it is simply 
due to a painful uterine colic, a hot-water bottle above the pubes 
may be found comforting by the patient. Morphia is very rarely 
necessary, but occasionally, when the pain persists after the uterus 
is apparently empty, relief may be afforded b}^ giving 10 grains of 
phenacetin, phenazone, or acetyl-salicylic acid. 
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THE LOCHIA 

The discharge from the genital organs during the puerperium 
is called the lochia. They consist of blood, shreds of decidua, 
secretion and epithelium from the uterus, cervix, vagina and vulva, 
leucocytes, and occasionally traces of maternal urine. 

The amount passed is in all about ^ pint — the quantity 
varies to some extent with the size of the placental site from which 
the serum is exuded. 

During the first few days they are mainly made up of blood 
which oozes from the raw surface of the placental site, and of decidual 
shreds which had remained attached to the uterus. As the amount 
of blood becomes less the colour of the discharge becomes paler. 
In an average case, with the mother suckling the child, the lochia 
remain bright red for three or four days, and then become pinkish- 
brown for three or four days ; at the end of eight, nine, or ten days 
they lose their colour and are represented by an almost transparent 
fluid chiefly made up of leucocytes and serum which gradually 
lessens in quantity until it totally disappears. The lochia may 
remain coloured for ratlier longer than usual in cases in which the 
mother does not suckle the child. 

The lochia as they issue from the uterus are alkaline, almost odour- 
less, and sterile. During their passage to the vulva they are usually 
contaminated witli non-path ogenic organisms wliich cause them to 
decompose and become acid in reaction, and to acquire a faint but 
distinct and characteristic odour. This decomposition continues in 
the vulval dressings after they are removed, and therefore the vulval 
dressings, when examined some hours after removal, do not give 
an accurate idea of the condition of the inside of the uterus. 

In cases of sapraemia the lochia are usually free, and if the in- 
fection includes organisms of the coli group they may smell of- 
fensively. The absence of odour does not exclude sepsis, as some 
of the more virulent organisms which may cause a fatal septi- 
caemia do not cause the lochia to become offensive. The lochia may 
be apparently suppressed in cases in which a swab has been left in 
the vagina, or in which the uterus becomes acutely flexed so that the 
fundus is below the level of the cervix. Such stagnant lochia rapidly 
decompose, and severe symptoms result from the absorption of 
toxins. True suppression of the lochia has been described as 
occTirring in septicaemia, but, except in a patient moribund from 
peritonitis, is extremely rare. 
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MANAGEMENT OF THE PUERPERIUM 

After delivery the vulva should be cleansed of all blood and 
swabbed with an antiseptic lotion, such as biniodide of mercury 1 in 
1000, and then covered with a pad of sterilized or antiseptic gauze. 
The nurse should change the pads as soon as they become sodden 
with lochia, and after each occasion on which the bowel or bladder 
is evacuated. If expense prevents antiseptic or properly sterilized 
pads being used, the ordinary pads should be baked in a tin before 
use. The vulval pads should be kept in position with a T-bandage. 
It is usual for the patient to wear an abdominal binder; if she 
wishes to do so, it may be put on after sbe has had her first sleep. 
The binder is of little iLse except that by increasing the tension 
inside the abdominal cavity it may lessen flatulent distension and 
enable fulness of the bladder to be appreciated by the patient earlier 
than would otherwise be the case. As a passive support to the 
abdomen it obviously cannot have any useful action in improving the 
nutrition of the abdominal muscles, and so enabling the abdomen to 
return to its normal contour. To improve the condition of the 
abdominal and limb muscles massage may be employed after the 
first week. Nevertheless the patient may derive considerable com- 
fort from a binder during the first twenty-four hours. 

A patient lying in bed will not desire a full meat diet for the first 
few days after labour, and would probably sufier from dyspepsia 
if she took it ; otherwise, in the absence of albuminuria she can have 
any ordinary diet that is reasonably digestible, including green 
vegetables and fruit, unless diarrhoea is produced in the infant. 
Fluids, such as milk, water, and soda-water, should be freely given 
to increase the quantity of urine and milk. Alcohol is contra-indicated ; 
there is no scientific evidence that either ale or stout is a galactogogue. 
Protein has a far greater effect in improving the quality and quantity of 
a mother’s milk than either fat or carbohydrate. 

After any initial faintness that haemorrhage may have caused 
has passed off, the patient should be propped up in bed, as the lochia 

( 530 ) 
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discharged from the vagina more easily when she is propped up 
than when she is lying down flat in the bed Vaginal douching is 
unnecessary, and the passage of the douche tube into the vagina 
may carry up organisms from the vulva, so that the douche may be 
a source of danger to the patient rather than a safeguard Routine 
vaginal douching during the puerperium is therefore not advised. 


CARE OF THE BLADDER 

Excepting the question of sepsis, the state of the bladder is the 
most important thing to be looked after during the puerperium. 


RETENTION OF URINE 

Retention of urine is frequent, and is more commonly found in 
private patients than among those of the hospital class. 

Cause 

The reasons why a patient finds difficulty in emptying her 
bladder are — 

1. The unusual jwsition, lying down in bed. 

2. Lax abdominal muscles may prevent tlie patient straining, 
and may also prevent her knowing when the bladder is distended 

3. Reflex spasms from the vulva ; this is especially seen in patients 
with many stitches in the perineum. 

4 Bruising and oedema of the urethra and urinary meatus. 

It should be remembered that owing to the laxness of the 
abdominal parietes, the bladder may get very much distended 
without the patient suffering pain or even discomfort. Also that a 
puerperal patient may pass small quantities of water at intervals 
without completely eniptying the bladder. Hence retention may 
exist although some urine may be voluntarily voided at intervals. 
In cases of great distension small quantities are passed involun- 
tarily, so that the patient complains of incontinence; this condition 
is known as “ overflow incontinence ”. That the bladder may 
be greatly distended without the patient being aware of it is 
responsible for many mistakes in diagnosis. It is not uncommon 
for a patient to pass water, in fair quantity, three or four times 
a day, so that both she and the nurse report that there is no 
urinary trouble, while only a portion of the total amount secreted 
is passed each day, the bladder becoming more and more distended as 
time goes om This state of affairs may continue for as long as a 
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week or ten days after the confinement before any untoward symp- 
toms arise. There may then be a rise of temperature up to 101” F. 
or higher, or the patient may complain of discomfort or sometimes of 
severe pain. In cases in which there is a great amount of distension 
there may be oedema of the legs and thiglis. 

It is partly on account of retention of urine or impei’fect emptying 
of the bladder that routine examination of the abdomen is essential. 
If the distension of tlie bladder is of moderate degree the uterus is 
piished upwards, if of greater degree the uterus is obscured and 
cannot be felt at all, while in some cases of extreme distension the 
uterus is pushed upwards and to one side, usually to the left, so that 
the fundus lies just under the ribs in the renal region. Diagnoses of 
ovarian cyst, peritonitis with distension, ascites, and of uterine tumours, 
are sometimes made by an attendant who has omitted to examine the 
abdomen for several days. Passage of a catheter in any doubtful 
case will usually clear up the difficulty at once, and even in some 
eases in which there was a considerable rise of temperature no 
fmiiher trouble may result, but in other cases atony of the bladder 
wall or cystitis or both may sujxirvene and call for special and more 
or less prolonged treatment. 

Retention with overflow is tlie common(*,st cause of dribbling of 
\irine, a symptom which should always be investigated by passage of 
a catheter. 


Tue-VI'ment 

Retention of urine due to the unusual position is best treated 
by changing this position, so that the patient may sit up or assume 
the knee-elbow position if perineal stitches have not been inserted. 
Reflex spasm from the vulva is best treated by appljdng hot fomen- 
tations over the pubes. 

Retention due to bruising and oedema of the vulva may be 
treated with hot fomentations of 1 in 3000 biniodide of mercury, or 
warm sterile water may be poured over the vulva. Lax abdominal 
muscles may be supported with a binder, or the nurse may try the 
effect of gentle pressure on the abdominal wall just above the 
pubes. 

If all these methods fail it may be necessary to pass a catheter. 
It must be remembered that if the bladder is once allowed to get 
grossly over-distended (viz. when it contains 2 pints or more) it loses 
tone, and therefore may be unable to expel urine for some days. 
For this reason it is a good rule to see that urine is evacuated within 
eight hours of delivery. For passage of the catheter the patient should 
be on her back with the knees separated, and each leg covered with 
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sheets. The lahia should be separated with the thumb and fingers of 
the left hand and the meatus thoroughly sponged with antiseptic 
swabs. The last swab should be placed over the inlet to the vagina 
to prevent the lochia contaminating the catheter just as it is being 
passed. The sterile catheter should then be passed for about 2 
inches into the urethra. It is usual to use during the puerperium 
a glass catheter, which can be sterilized by boiling. 

The greatest care should be taken to prevent repeated catheteri- 
zation, as the lochia form an excellent culture medium for organisms, 
and it is found in practice that puerperal patients are very easily 
infected even when all the usual antiseptic precautions are taken. 
Hence a urinary disinfectant should be given by the mouth as a pro- 
phylactic. If it is thought that the patient makes no effort to void 
her urine, it is a good plan to give a purgative or enema so that the 
bladder may be emptied at tlie same time that the bowels act, and 
the desire to avoid repeated enemata may make the patient really 
try to pass water herself. Intramuscular injections of pituitary 
extract, ^ c.c., cause vesical contractions and may be helpful. 

Should cystitis ensue the .symptoms usually manife.st theurselves 
at the end of a week (jr ten days. As stated above, tlie easie-st way 
to tell if the bladder is full <«• empty is to palpate the position of 
the fundus of the utej’us. "flie latter is easier to locate than the .soft 
bladder. If the fundus of the uterus is raised above the umbilicus, 
the cause will nearly always be found in the condition of the bladder. 


INCONTINENCE OF URINE 

Cau.se 

False incontinence or overflow incontinence may occiu' in a 
neglected case of retention in which the bladder has been allowed 
to become .so overfilled that it can hold no more and the excess 
of urine dribbles away. 

True incontinence results from a vesico-vaginal fistula. This 
may be due to a tear resulting from an instrumental delivery, in 
which case the incontinence occurs immediately after labour, or it 
may result from the separation of a slough caused by prolonged 
pressure, in which case the slough separates at tlie end of a few days, 
and therefore the incontinence is noticed at about that period after 
labour. 

Treatment 

A fistula when small, if kept aseptic with douches, may close 
of itself, and in any circumstances it is not advisable to attempt 
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any operative treatment till at least eight weeks after delivery, as 
the tissues are too vascular and do not hold the sutures well owing 
to their softness. 


CARE OF THE BOWELS 

Constipation is the rule during the puerperium. If the patient 
has had a free pimge during laboim, the bowels may be left 
unopened till the third day; but in cases of rapid labour, when 
no purgative was given at the time of labour, it is advisable to 
open the bowels on the second day. Castor-oil in 1-ounce dozes 
will be found most reliable, and has the advantage of not affecting 
the milk-supply. Once the bowels have been well opened a milder 
laxative will suffice, but the patient will usually require double the 
dose that she may have been in the habit of taking previously. 
Senna-pods to the number of 10 to 20 made into an infusion with 
half a tumblerful of hot water or liquid paraffin in repeated small 
doses are efficient laxatives during the puerperium. Saline purges 
and rhubarb should not be given, as they diminish the quantity and 
affect the taste and quality of the milk. Enemata ma}’^ be given 
if the laxative fails, but a ivutine enema every day accentuates 
any existing tendency to haeuioiThoids, and so the nurse should not 
be allowed to give enemata without some good reason. 

Sleep. — It is important to ascertain if the patient is sleeping well, 
as insomnia is often an early symptom of mania. 

Pain from perineal stitches, haemorrhoids, and distended breasts 
are common causes of sleeplessness. 

Stitches. — Stitches should be irrigated with a weak antiseptic 
lotion night and morning, and every time that the patient passes 
water or a motion. A clean dry antiseptic dressing, such as 
cyanide wool, is then applied to the perineum. Stitches may be 
removed on the ninth day. 

. Visits to the Patient. — The number of visits paid to any patient 
will depend on her special requirements, but every patient should 
be seen the day after delivery to ascertain that the bladder is 
empty and that there is no undue haemorrhage ; on the third 
day, which is the most common day for puerperal sepsis and 
mastitis to become manifest ; and about the tenth day, in order 
that the involution of the uterus, cessation of lochia, milk-supply, 
and progress of the child, may be noted. It is usual to visit an 
uncomplicated case daily for the first week, and then at increasing 
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intervals, so that visits cease after the end of the third week. 
At each visit the nurse’s report should he received, if possible 
before the patient is seen. A chart, on which is recorded the 
temperatiu'e and involution curve should be kept (see Fig. 210). 
The abdomen, and especially the uterus, should be palpated. If the 
attendant does not make himself familiar with the normal rate of 
involution he will fail to notice that the uterxis is not diminishing in 
size as rapidly as it should, in a case of sub-involution. The amount 
and character of the lochia must be investigated. The breasts and 
nipples should be inspected and inquiry made as to any difficulty in 
suckling. If the patient is not sleeping well an attempt should be 
made to find out the cause. If no cause can be found mental dis- 
turbance must be thought of. The behaviour of the bowels and 
bladder must receive attention. 

The chief points to be investigated about the child are the con- 
dition of the eyes, whether it takes nourishment well, whether it 
sleeps well, the condition of the umbilical cord or umbilicus, the 
character of the motions, any difficulty in passing water, and the 
weekly increase in weight. All these points with regard to both 
mother and child can be investigated in a few minutes, and none 
of them must be omitted, though if both mother and child are pro- 
gressing normally investigation of some of the points becomes un- 
necessary as time goes on. 

THE TIME OF GETTING UP 

As the uterus weighs considerably more than its normal weight 
in the early weeks of the puerperium, it is obvious that 
patients who insist on getting about before the end of the third 
week after delivery must stand a greater chance of suffering 
from prolapse than those in whom involution has proceeded more 
fully before getting up. In the ordinary way a patient should 
be advised to keep her bed for two or three weeks, but during the 
latter part of this time she may be allowed to rise for a few minutes 
daily, when the bowels act, as many patients object to remaining in 
bed chiefly on account of the discomfort caused by the bed-pan. 

The patient should not rise till the lochia have ceased, and should 
they again become coloured she should be advised to rest till they 
once more become colourless. A vaginal examination should always 
be made to exclude retroversion of the uterus, for although retro- 
version is not very common after a properly conducted puerperium 
it is wise to ascertain that the uterus is in its normal position, before 
finally giving up charge of a case. In order to prevent retroversion 



536 


THE PUERPERIUM 


the patient should be encouraged to lie on her side from time to tim^, 
and warned to empty her bladder at fairly frequent intervals. 

For some years past there has been a movement in favour of 
allowing the lying-in patient to leave her bed as early as the third 
or even the second day. The advocates of this system ask why more 
than a few days’ rest to recover from the strain and exertion of a 
normal labour should be required, and urge that movement and the 
erect position favour drainage from the uterus, while the muscular 
slackness and wasting and the generally diminished bodily activity, 
especially the feebler circulation, which result from strict confinement 
to bed, delay involution and the resumption of the ordinary duties 
of life. That they can show excellent results and rapid recoveries 
by their practice, and that it has many advantages in selected cases 
and in special circumstances, cannot be questioned. Its general 
and routine adoption is, however, open to several objections. 

So long as a patient is confined to bed she is under the close ob- 
servation and control of her medical attendant and nurse to a degree 
tliat is impossible so S(X)n as she is no more than merely up and about 
her rcx)m. The proper nursing of tlie patient and the precautions 
to avoid infection — a possibility that is present for quite a week 
after labour — can be much more thoroughly carried out witli the 
patient in bed and the risk of haemorrhage minimized Once a patient 
has so far obtained her liberty as to be out of bed and on her feet there 
is the difficulty of controlling her further activities and obtaining 
for her that complete relief from domestic and other worries which 
means so much to the woman who has been through the strain of 
pregnancy and labour and has before her the strain of the nursing 
and care of her child With many it is a case of give them an inch 
and they will take an ell. The advantage of the rest to body and mind, 
which the time-honoured two or three weeks in bed and a month in 
charge of a nurse give, is one not lightly to be thrown away. The 
working woman looks old and worn beyond her years largely from 
frequent child-bearing, early rising from child-bed, and early return 
to household duties. The student who sees how the hard-worked 
mother of a large family appreciates a fortnight’s rest in a maternity 
hospital, where everything is done for her and she is free for the time 
being from domestic cares, will think the advantages of early rising 
are far to seek. The advocates of that system say that uterine 
prolapse is rendered less common, but prolapse is much more frequent 
among the haspital patients than in private practice among the more 
leism^ed classes. Straining and muscular eflfbrt with a bulky uterus 
and a relaxed outlet predispose to prolapse, and hence it is more 
often met with among those who resume their household duties or 
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perhaps go out to daily woi’k after ten days in bed and a few days’ 
convalescence than in those who have a longer rest in bed followed 
by a further period in which fatigue and strain are avoided There 
is, therefore, much to be said for the old-fashioned plan of waiting 
till the uterus has diminished in size and weight, and has sunk well 
down into the pelvis, and its muscular and ligamentary supports 
have recovered from the stretching and relaxation of pregnancy and 
labour before permitting the assumption of the erect position. 

In all classes there is much to be gained by seizing the oppor- 
tunity afforded by the convalescence after childbirth to obtain for 
the mother a period of rest and making the most of it. To the working 
woman the relief from physical strain gives time for recuperation and 
diminishes the wear and tear of the human machine. To women in 
a higher social po.sition the relief from nervous strain is the more 
important factor. Pregnancy brings more disturbance and discom- 
fort to them, the labour may be the hardest day’s work they have 
ever done, and the care and suckling of the child distract them more, 
so that there is no better restoration for what they have been through 
or better preparation for what is to come, than a modified rest-cure 
under the care of a good monthly nurse. When a patient can afford 
it three weeks’ re.st in bed or on a couch, with freedom from visitors 
and domestic worries, followed by a week or two of fresh air with 
gentle exercise before resuming her ordinary life, will give both physical 
rest and the best chance of complete recovery from nervous and mental 
strain. 

The movement towards early rising represents a revolt against 
an unreasonable and inflexible management of the puerperium, and 
as such has done much to introduce better general principles and 
more common-sense ideas into our methods. 

The best plan would appear to be one which includes as much as 
possible of the advantages of early rising while retaining the control 
over the patient and what she does, which is lost as soon as she gets 
enough liberty to be up and about, and further to endeavour to 
adapt these principles to the individual characteristics and circum- 
stances of each patient. 

Considering normal cases only in which there have been or are no 
complications, for even a perineal laceration must introduce mo<lifi- 
cation, movement in bed should be encouraged from the first. By 
alteration of position, especially by sitting up, the free escape of the 
lochia is favoured and muscular movement tends to prevent wasting. 
The abdominal muscles are of special importance, and much can be 
done to obviate that looseness of the viscera that follows relaxation 
of the abdominal walls. The binder should be discarded as soon as 
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the patient is comfortable without it, and stiff towelling which may 
form a species of splint to the abdomen and check muscular action 
should be forbiddeu Bed gymnastics, physical exercises, and massage 
are most valuable aids towards keeping the patient in good physical 
condition while resting, and may be begun within three or four days 
of delivery. The monthly nurse of the next generation will doubtless 
receive instruction in massage and Swedish exercises and be prepared 
to undertake this treatment for those who can adequately compensate 
her for her extra training and special accomplishments. Massage of 
the abdomen and of the legs and thighs, and movements designed to 
bring their muscles into action, will give much of the benefit of early 
rising withoiit its disadvantages. The patient after the first week 
can be allowed to lie on a couch or long chair, and if possible the bed 
or couch should be moved to the window, and, during the daytime, 
at any rate when the weather is favourable, it should be open so 
that she can obtain such fresh air and sunshine as tlie climate and 
season will permit. If there is a balcony or verandah on to which 
she can be moved so much the better ; so long as slie is kept warm by 
extra blankets, wraps, and hot bottles, nothing but good can come 
from all the fresh air she can get. 

Besides trying to avoid the general physiological sluggishness 
which too strict a confinement to bed involves, an effort must be made 
to modify the regimen to meet the requirements of each particular 
case. 

Early rising would suit a woman of placid temperament, who 
is amenable to discipline and conscientiously follows instructions, and 
is more especially indicated if she is also of the heavy phlegmatic type 
with a tendency to obesity. On the other hand an excitable highly 
strung woman of spare build, who is easily disturbed by trifles and 
takes her domestic duties much to heart, should be treated to a 
somewhat strict rest-cure, and kept for the full month from any 
knowledge or part in her household and from receiving visitors other 
than her immediate family circle. So also with the society dame who 
rushes from one social function to another, and who, as soon as 
.she is free from the tyranny of doctor and nurse, will resume her 
customary habits, the opportunity should be taken to secure for 
her that quiet and freedom from visitors who require to be enter- 
tained, which will secure for her a temporary respite from wear and 
tear. Nervous complications during pregnancy, such as sleepless- 
ness, headaches, or troublesome vomiting, a history of neurasthenia 
or nervous breakdown, are all indications for strictness in the 
duration and type of the rest-cure. Naturally complications in 
pregnancy, labour, or the puerperium call for extra precaution. 
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Varicose veins and haemorrhoids, a tedious labour with subsequent 
prostration, slow involution with redness of the lochia, sleeplessness 
and other disturbing conditions are all indications for going slow. 

It is impossible to enumerate all the factors which require con- 
sideration, but enough has been said to indicate the lines on which 
a sensible management of the lying-in time may be carried out between 
the extremes of keeping the patient on her back for a week and to 
her bed for three weeks, and letting the patient up a day or two 
after her labour, so that she obtains too much liberty of action and 
too early freedom from control. Under the stress of modern social 
conditions, the opportunity of easing the nervous strain which the 
convalescence during child-bed affords is one not to be missed by 
the medical attendant. 

Temperature. — After a severe labom' the temperature may be 
found to be 100° or 101° for a few hours. It then falls to, and remains 
at, normal. This is known as a “ reactionary ” temperature. 

Similarly a sudden rise, followed by an equally sudden fall, of 
temperature may occur as the result of strong excitement or mental 
shock, in cases in which no evidence of infection can be found on 
the most careful investigation. All cases in which the temperature 
remains raised for more than a few hours should he regarded as due 
to infection of some kind until the contrary is proved. The onset of 
normal healthy lactation is not accompanied by fever. Mastitis, if 
definitely present, will naturally cause a rise of temperature like any 
other inflammatory disease, but it should be quite understood that 
there is no such condition as “ milk-fever The cases which were 
once diagnosed as “milk-fever” were mostly cases of saprsemia 
which underwent spontaneous cure. 

Constipation and great engorgement of the breasts may occasion 
transient rises of temperature diuing the puerperium. 

The Pulse. — The pulse-rate is, as a rule, slower than normal 
for the first few days. It is commonly between 60 and 70, and in 
exceptional cases may drop to 50. A persistently rapid pulse-rate 
of, say, over 100 should be regarded with uneasiness. 

CARE OF THE BREASTS 

During lactation the mammary glands are in a condition of 
activity which is so different from their ordinary resting state that 
pathological changes can very easily be induced. Should septic 
infection of the nipple occur, there may be a rapid spread of the 
infection through the whole gland with resulting destruction of 
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tissue. It is, therefore, most necessary to avoid infection by apply- 
ing the principles of surgical cleanliness in the case of the nipple so 
far as is possible. 

The treatment of the breasts should commence towards the end 
of pregnancy, when the patient should be instructed that the nipple 
should be brushed gently with a tooth brush and soap and water. 
If the nipple is flattened, it must be gently drawn out and rendered 
prominent so that the child may be able to take it easily. 

During the latter half of pregnancy, secretion oozes from the milk- 
ducts in small quantity and dries on the nipple, where it forms small 
adherent scales. These should be removed early, as otherwise they 
may become firmly united to the superficial epithelium and thus 
leave a partially raw surface when detached. If these crusts are very 
adlierent they should be softened, by applying to the nipples a com- 
press of sterile olive oil for twenty -fimr hours, and then washing 
them away with soap and water. 

During the first two or three days the breasts secrete colostrum 
only, but it is important that the child should be put to the breast in 
order to stimulate tlie secretion of milk and to teacli it to suck. The 
colostrum may also possibly have some laxative effect on the cliild. 

As the amount of colostrum is small, the child sliould only be 
put to the breast every six hours, and not allowed to remain there 
more than five minutes, as otherwise the child may continue sucking 
after the breast is emptied, and thus make the nipple sore. On the 
second day six-hourly, and on the third four-homly, feeds may be 
given, and the period of suckling increased a few minutes each day. 
Every time that the child is put to the breast its mouth should be 
wiped with a piece of rag boiled in water, and tlie nipple similarly 
treated. After the child is removed the nipple should be care- 
fully wiped with boiled rag and then dried, powdered with boric 
acid powder, and covered with a simple dressing. The latter should 
be as aseptic as the circumstances of the patient permit. In the 
majority of cases the patient will be more comfortable if the breasts 
are supported by a “ breast-binder This is especially the case if the 
breasts are pendulous. The binder may take the form of a piece of 
towel or sheet which extends from the axilla to below the breasts, 
and is fixed with safety pins in front. The ends may be slit up 
like a “many-tail” abdominal bandage with advantage, and if it 
tends to slip downwards shoulder straps may be added. 

The mother should never be allowed to go to sleep while the 
child is sucking for fear of overlying the child, and the child 
should never sleep while at the breast, because the nipple is likely 
to become soft and sore by being retained too long in the mouth. 



CHAPTER XLVI 


PUERPERAL SEPSIS 

Parturition is almost inevitably accompanied by wounds of the 
genital canal. The placental site is itself in the nature of an 
abrasion, while if the cervix of a recently delivered woman is ex- 
amined, it will he found to exhibit laceration or abrasion in more 
or less degree in all cases. In first labours some tearing of the 
perineum and vaginal outlet constantly occurs, while in multipart, 
these injuries are by no means rare. In difficult labour the cervix 
may he split by dragging the head through it with the forceps, 
or the perineum deeply incised by the edge of the blade, or by ex- 
traction of the head in a faulty position or in a clumsy or rough 
manner. 


Pathology 

The organisms which can be isolated from the genital canal in cases 
of puerperal sepsis are chiefly tliose commonly found in septic 
wounds in other parts of the body. Tlius in the more sevei-e types 
some variety of streptococcus is found in the vast majority of cases. 
With it is often associated the colon bacillus. In a small proportion 
of cases the pneumococcus takes the place of the streptococcus as 
the predominant organism. In the clinically slighter eases, staphy- 
lococci or colon bacilli, either alone or in combination, are the 
organisms most commonly found, hut at times streptococci are 
present even in these. Occasionally rarer organisms may be iso- 
lated, such as the gonococcus, B. diphtherim, B. pyocyaneus, and B. 
typhosus, hut such bacteriological findings are exceptional, and do 
not invalidate the main fact that in the vast bulk of the cases of 
puerperal sepsis the infecting organism belongs to that group which is 
usually associated with all infected wounds, irrespective of their 
situation. 

In the past certain investigators laid great stress on the rdle 
of anaerobic saprophytic organisms as a cause of puerperal sepsia 
They stated that in a considerable number of the cases the symptoms 
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were due to absorption of the toxic substances produced by these 
organisms acting on retained placental debris or blood clot. These 
statements led to the division of cases of puerperal sepsis into two 
classes, the sapraemic and the septicsemic. 

From the putrid-smelling discharge which characterizes many 
cases of “ puerperal fever ” anaerobic organisms can indeed be not 
infrequently isolated, but they represent merely a secondary in- 
fection, having little or no influence on the course of the disease, 
which is in nearly all cases diie to the ordinary pathogenic organisms 
of wound infection. 

The term “ sapraemia ” has, by long usage, been adopted as meaning 
a condition of septic intoxication by the chemical products derived 
from organisms localized to the cavity of the uterus and to the 
endometrium. In nearly all such cases the organisms are causing 
decomposition of some retained products of conception, as well 
as infecting the endometrium. Thus the products of decompo- 
sition, commonly known as ptomaines, may be absorbed through 
the uterine vessels, as well as the toxins which are produced by the 
growth of organisms in the endometrium. The condition is essen- 
tially a simple toxaemia, but the term “ sapraemia ” is retained, because 
it is well recognized and established. At the same time it must 
be understood that the organisms which produce this condition 
are by no means confined to the le.s8 harmful saprophytes as was for- 
merly claimed, but are essentially pyogenic and pathogenic, more 
commonly streptococci, which are themselves facultative saprophytes. 
The majority of the cases of puerperal sepsis are of this type. 

The Normal Bacteriology of the Parturient Canal. — The puer- 
peral uterus is normally sterile, but from the vagina on the other 
hand organisms can always be cultivated. These, however, are 
not as a rule of high virulence. Staphylococcus albus and B. coli 
commimis being those most commonly found, but a streptococcus, 
most often of the faecalis type, may be present or other rarer 
organisms. When vaginitis has existed prior to labour the infect- 
ing organisms will be present in the puerperium. In antepartum 
infection the gonococcus or streptococcus is the commonest infecting 
organism. B. coli can always be isolated from the vulva in the 
puerperium as well as staphylococcus albus, while streptococci are 
not infrequently isolated from the vulva in cases presenting nothing 
abnormal in the puerperium. 

It is further to be remembered that in close proximity to the 
genital canal lies the rectum, a canal swarming with organisms 
of potential virulence. 
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Cause 

Infection of the wounds caused by childbirth can occur either ; — 

1. By organisms resident in the genital canal before parturition 
or in the parts adjacent to it (intrinsic infection). 

2. By organisms conveyed from without (extrinsic infection). 

Uterine infection is not always due to conveyance from without, 

since, although the uterine cavity is normally sterile, organisms 
may reach the placental site by ascending growth from the vagina 
or by migration from the neighbouring intestine under conditions 
of local tissue-damage or the retention of gross masses of blood-clot 
or placenta in the uterus. 

Bond showed experimentally that minute particles of carmine 
and indigo placed in the upper vagina could be detected in the 
Fallopian tubes thirty hours later, apparently conveyed by an ascend- 
ing current along the wall of the canal. 

In extrinsic infection the agency is either the hands or instru- 
ments of the attendant. There are two degrees of conveyed in- 
fection. In the first, foreign organisms are directly introduced 
from without the genital canal. These are the gravest cases, for 
the organism is often of high virulence, usually a streptococcus. 
This is the explanation of the outbreaks of malignant puerperal 
fever that periodically ravaged lying-in hospitals before the days 
of antisepsis. 

In the second method of conveyed infection the organisms 
already present in the vagina or vulva are deposited in the uterus 
by the hands or instruments of the attendant. 

Whatever the method of infection, the effect of the organisms 
is more likely to be serious if the resisting power of the tissues 
has been previously lowered by tearing and bruising during the 
labour or by haemorrhage or organic disease. Further, the retention 
in the uterus of a mass of blood-clot, placenta, or chorion favours 
the growth of organisms by providing them with a medium in which 
to multiply secure from the activity of the fluids and cells of the 
living tissues. 

THE LESIONS OF PUERPERAL SEPSIS 

The lesions of puerperal sepsis may be divided into three 
groups : — 

1. The primaiy lesion. 

2. Local secondary lesions (contiguity). 

3. Remote secondary lesions (metastasis). 
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The Primary Lesion. — Tliis is the jxjint at which the causative 
organism first finds entrance into the tissues. The placental site 
is most important because of its extensive area, the presence in it 
of many large venous channels, and the fact that the drainage 
from the uterus is often imperfect. The result is acute septic endo- 
metritis. In nearly all fatal cases the primary lesion is situated 
at the placental site, which on post-mortem examination is found in a 
state of coagulation necrosis, suppuration, or stinking gangrene ac- 
cording to the virulence and nature of the infecting organisms. 

A laceration either of the cervix or perineum may constitute 
the primary lesion, the wound being in a state of suppuration in 
some instances, while in others it is diphtheroid in appearance or 
sloughing. It is frequently impossible to say at what point the 
infection started, all the wounds fix)m the placental site downwards 
being in a state of infective necrosis ; indeed, it is probable that 
in many instances the infections are simultaneous. 

The Local Secondary Lesions. — The,se are produced by the direct 
spread of the organisms fnim the site of primary infection into the 
neighbouring tissues. The principal varieties are as follows ; — 

{a) Thromhophlehitis, due to tins organisms invading the veins of 
the parametrium from the wall of the genital canal. Of these veins 
there are four chief groups : — 

1. Those which accompany the ovarian artery, taking tire blo(rd 
from the body of the uterus, and pass through the upper part of the 
broad ligament on either side to form the ovarian veins, terminating 
on the right side by joining the inferior vena cava, and on the left 
side by joining the left renal vein. 

2. The uterine veins, which accompany the uterine arteries and 
eventually empty into the internal iliac veins. They take the blood 
from the cervix, the lower part of the uterine body, and the vaginal 
vault. 

3. The ve.sico- vaginal plexus, which lies in the anterior vaginal 
wall and communicates with the uterine and vesical veins ; and 

4. The recto- vaginal plexus, which lies in the recto- vaginal septum 
and communicates with the haemorrhoidal veins. 

Any or all of these groups may be the seat of thrombophlebitis, 
but it is commonest in the upper and middle groups, especially 
the upper, because these veins are in direct continuity with the 
sinuses of the placental site. 

(b) Lymphangitis, due to the lymphatics running from the vagina 
and uterus to the pelvic lymph glands becoming infected. A lym- 
phangitis is thus set up, which in the more severe cases is often ac- 
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Diagram to illustrate the tosition of the lesions in 

PUERPERAL IN FECIT ON. 

In Yellozv. — Primary lesions — the placental site, the cervix or the 
perinaeum. 

In Bine. — Pocal secondary lesions — Thrombo-phlebitis of the 
uterine and ovarian veins — pelvic cellulitis — salpinj^itis 
— oophoritis and peritonitis. 

In Red. — -Remote secondary lesions — septic pneumonia — pleurisy 
— pericarditis — endocarditis — toxic or septicaemic 
hepatitis and pyelitis — meningitis — cerebral abscess — 
septic arthritis- abscesses in the subcutaneous tissues. 
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companied by thrombophlebitis. If the infection extends to the 
lymphatic capillaries as well as to the main trunk lymphatics the con- 
dition known as pelvic cellulitis is set up, the wliole area of cellular 
tissue involved becoming oedematous, infiltrated and swollen. The 
result is a mass whose position in regard to the uterus is variable 
(see p. 552). The inflamed cellular tissue may eventually sup- 
purate, forming a large abscess. 

(c) Peritonitis. In this condition the organisms spread from the 
uterus to the peritoneum via the Fallopian tubes or lymphatics. 
It is, however, important to realize that the presence of organisms 
does not necessarily imply inflammatory reaction on the part of 
the tissues infected, for if the organisms are sufficiently virulent 
the tissues undergo infective necrosis before any protective reaction 
can occur. Infection without inflammation is tlierefore a very 
grave condition. In fatal cases of puerperal sepsis tliis phenomenon 
is often to be observed, the peritoneal cavity being loaded with 
organisms with scarcely any accompanying redness of, or any 
effusion from, the peritoneum. Similarly the Fallopian tubes, tliough 
they are the route by which the organisms haye reached the peri- 
toneum, may show little or no change beyond slight swelling and 
reddening. Indeed, those cases in which the definite signs of 
salpingitis are present are by far the most favourable, for in them 
the infection of the peritoneum is generally localized to the pelvis. 

In less acute cases, definite inflammation of the Fallopian tube is 
present and usually a pyosalpinx is formed Tlie ovary may sup- 
purate and form a large abscess. 

The Remote Secondary or Metastatic Lesions. — The remote 
secondary lesions of puerperal sepsis are of two kinds : — 

1. Toxaemic. These are due to the absorption of toxins that is 
going on at the seat of the primary and secondary local lesions ; and 

2. Embolic, septicaemic, or metastatic, due to the actual presence 
in the blood-stream of organisms which have gained entrance into it 
at the same situations. 

Toxaemic lesions are present in all cases of puerperal sepsis to 
a greater or less extent, but septicaemic lesions only in the minority. 

The toxaemic lesions are chiefly found in the liver, spleen, heart 
muscles, and brain. In their slighter forms they constitute 
the so-called ‘‘cloudy swelling’' common to most toxic states, but 
when the condition is protracted definite fatty or hyaline degenera- 
tion of the cells takes place, so that the affected organ ](X)ks swollen, 
pale, and soft while microscopically its essential cells are indistinct 
and granular or glassy, and take the usual tissue-stains badly. 

2 N 



546 


THE PUERPERIUM 


Septicaeniic lesions are produced by the deposit of bacteria, 
and since in most cases the organisms are deposited in many 
groups the lesions also are multiple and patchy, thereby differing 
from the toxaemic lesions which affect the whole organ. The com- 
monest site of embolic lesions is the lung, because the organisms 
have usually found entrance into the circulation through a vein. 
Septic pneumonia is characterized hy its multiple foci, by the 
fact that the bronchial walls are not directly affected, and by the 
early involvement of tlie pleura. It is nearly always a fatal com- 
plication. Other embolic lesions are infective endocarditis, peri- 
carditis, arthritis, meningitis, phlebitis, and multiple abscesses in tlie 
cellular tissues. 

When the embolic lesions suppurate, the term ‘‘ pyiemia ” is 
applied to describe the condition. 

Variable Characters of the Lesions , — A clear conception of the 
character of the lesions of puerperal sepsis is necessary before the 
very variable symptomatology of tlie condition can be understood 

A primary lesion and toxaemic lesions exist in all cases, wliile 
secondary and embolic lesions may or may not be present. On 
the nature and position of the lesions depend the symptoms ex- 
hibited by the patient. Thus one case may present the symjjtoms 
of a mild toxaemia witli practically no physical signs ; another those 
of a rapidly fatal septiccumia ; in another a local secondary lesion 
such as peiitonitis or cellulitis may dominate tlie picture ; while 
in a fourth multiple suppuration in joints or the intermuscular 
tissue planes may be the striking feature. 


General Symptoms 

The one constant symptom of puerperal sepsis is fever. The 
initial rise of temperature takes place most commonly from the 
third to the fifth day after delivery, but it may occur as early as 
the first day or even during the labour, or it may not appear until 
the second or third week. The earlier pyrexia appears the graver 
the case. The temperatime may rise gradually or suddenly, and 
in the latter case may be accompanied by a sliiver or definite 
rigor. 

The type of pyrexia varies; it may be continuous, remittent, 
or irregular in different cases. 

Accompanying the fever is a rise in the pulse-rate, but not 
necessarily in proportion to the temperature. The more frequent 
the pulse the more serious the outlook, A rate of over 120 per 
minute is always grave. 
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The general condition of tlie patient is variable. In the slighter 
cases there is merely malaise, the patient feels “ill” or “weak” 
and is often emotional. In the more serious cases, however, a de- 
ceptive sense of well-being is very often present, the patient being 
excitable and the mind acute. 

As the case progresses this sense of well-being may become 
exaggerated, but in others it changes to a profound sense of weak- 
ness or passes into delirium or insensibility. 

Local Symptoms and Sions 

The Lochial Discharge. — Some deviation from tlie normal in 
the character of the lochial discharge is common but not universal. 
In the majority of the cases it becomes more or less offensive and 
its colour changes to a brownisli-red or black, while its character 
becomes grumous or purulent. Profuse and offensive lochia indicate 
tlie retention and decomposition of portions of placenta or membrane 
in the uterus. It must be remembered, however, that lochia which 
are offensive at the vulva were not necessaril}" offensive wlien they 
left the uterus. They may be retained in the vagina long enough 
for decomposition to occur if the perineum is long and tlie patient 
lies on hei* l)ack. In cases in which there is no I'etention in the vagina, 
decomposition may take place on a pad left t(X) long without being 
changed. This is especially noticed in unusually hot weather. In 
some of the worst cases the lochia as such cease altogether, the dis- 
charge containing no blcK>d, this change being due to coagulation- 
necrosis of the placental site. In a minority no obvious change can 
be detected in the lochia. 

The Uterus. — Septic infection of the ])imrperal uterus retards 
involution, and tlierefore in the majority of the cases the organ is 
found to bo abnormally large. Indeed, notliing is so indicative of 
profound uterine infection as to find, perhaps on the tenth day after 
labour, that the uterus still reaches as high as the umbilicus. An 
infected uterus is tender to the touch as a rule, often locally, and 
this sign combined with undue size is most suggestive. 

The Vagina. — Inspection of the vagina often reveals nothing. 
When the perineum lias been lacerated tlie wound may l(X)k un- 
healthy, either suppurating or sloughing, and the parts much 
swollen. In exceptionally severe -cases the vaginal wall may sliow 
signs of infective necrosis. On digital examination, definite signs 
may or may not be forthcoming; often nothing obviously amiss 
is discoverable except an undue size of the uterus, but in some cases 
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this organ is extremely tender. When pelvic cellulitis is present 
an induration or a definite mass, which is very tender, will be dis- 
covered, usually on the left side. The uterus is displaced to the 
opposite side and fixed 

Thrombophlebitis may be revealed by the finding of an elongated 
swelling running from the side of the uterus to the lateral pelvic 
wall, but the detection of these thrombosed veins is not easy. The 
occurrence of repeated rigors strongly suggests this condition. 

The Abdomen. — In severe cases the abdomen is usually more 
or less tumid, though the tenderness and rigidity of classical 
peritonitis are uncommon, because the peritoneum so often remains 
passive to the infection. When definite salpingo-oophoritis or 
pelvic abscess is present the lower abdomen is hard and tender, 
and after the lapse of some days a definite tumour can be felt 
more or less centrally situated. Cellulitis produces a very definite 
abdominal mass when it has extended beyond the limits of the 
broad ligament. It is a markedly lateral swelling reaching out 
towards or into the iliac fossa (see p. 552). 

A rarer cause of a defined swelling with symptoms of puerperal 
sepsis is infection of a pre-existent tumour of the ovary or uterus. 
Such a tumour is generally either a dermoid cyst of the ovary 
or a fibroid tumour growing from the uteinis. The swelling is 
defined from the outset of the symptoms, therein difiering from the 
swelling due to a salpingo-oophoritis or broad ligament cellulitis, 
which appears gradually and only after the inflammatory symptoiris 
have lasted some daj^s. 

Other Physical Signs. — In all cases of puerperal sepsis the chest 
should be carefully examined. Septic pneumonia produces few 
pliysical signs in its early stages, merely a few dry crackling sounds, 
some of which may be due to inflammation of the pleura. Later 
on signs of consolidation of the lung appear, but in rapidly fatal 
cases the patient may not survive long enough for these to become 
apparent. Auscultation of the heart may reveal murmurs due to 
endocarditis or the friction sounds of pericarditis. 

Involvement of the brain or meninges is shown by mental 
aberration, delirium, and, later on, unconsciousness. Septic arthritis 
is only met with in the more prolonged cases. The joints may 
suppurate. Septic rashes are quite common, rnorbiliform, scarla- 
tiniform, or erythematous eruptions being tlie commonest. A 
vesicular eruption, the so-called miliary fever*’ of the older writers, 
is sometimes seen. Very exceptionally the rash may be haemor- 
rhagic. Jaundice is also occasionally observed. 
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Clinical Course 

This varies very much in different cases, which may be divided 
into two groups : (1) Those in Avhich the symptoms begin in the 
first week, and (2) those in which they are deferred till the second 
or third. 


(iROUP 1 . — Cases of Early Onset 

The cases in which the fever begins diiring the first week form 
the large majority. For purposes of description they are conven- 
iently divided into four types, though it must be understood that 
all gradations between the types are ol)servable. 

(a) Mild Cases of Toxamiia, the so-called sapriemic type. 



Note that the pulse -rate is not greatly increased. The involution curve shows that 
the involution of the uterus was delayed during the period of pyrexia. 


This is by far the commonest type of case. The temperature 
iisually rises about the third day, and never attains a very high 
grade. Tlie pulse-rate is quickened, but only moderately so (Fig. 211). 
The general condition of the patient is one of malaise, and she is 
often emotional. On examination the uterus is commonly larger 
than it shoiild be, and definitely tender. The lochial discharge is 
of unpleasant odour or even foul, and it is often excessive, since in 
many of these cases the uterus contains breaking-down blood-clot 
or fragments of placenta or cborion. Appropriately treated these 
cases usually recover rapidly, but sometimes after a few days the 
symptoms become more menacing, and the signs of a more severe 
and extensive infection manifest themselves. 

(6) Fulminant Cases . — In these the fever usually appears early, 
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soiiietiines even before tlie labour has finished It maintains a high 
level, and the pulse-rate is very frequent (130 to 140) (Fig. 212). 
An initial rigor is common. The facies of the patient is expressive 
of great illness, but the mental condition is commonly clear and 
alert, though later on confusion, delirium, or delirious stupor often 
appear. The outlook is veiy grave ; death may occur in as short 
a period as three days, though generally the patient lives into the 
second week. Of those cases that recover most pass into a con- 
dition of continued fever, with remissions which may go on for weeks 
in a few the symptoms abort. 

(c) Cases of Continued Fever . — Either with a fulminant onset 
or after a few days of so-called sapr^emic symptoms a condition 
of continued fever may be established, wliicli may last for a long 
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Fig. 212. — A Cask of Fulminant Puerpekal Infection fatal on the Ninth Day. 


Note the high level of the pyrexia and tlie fact that fever was already present at 
tlie termination of labour. 

time. The temperature is markedly remittent, or even intermit- 
tent, and rigors are quite common (Fig. 213). The pulse-rate is rapid 
and the patient looks very ill. The local signs vary. In nearlj^ 
all the involution of the uterus is arrested or delayed. Tlie lochial 
discharge varies in cliaracter — most often it is puriform and scanty, 
and it may be offensive. 

The abdomen is usually more or less distended, but definite 
signs of peritonitis are uncommon. A mass in relation to the uterus 
may be discovered after the lapse of some time indicating cellu- 
litis or salpingo-oophoritis, but, as a rule, nothing definite is to be 
felt on vaginal examination. When thrombophlebitis exists the 
solidified veins may sometimes be felt as a cord-like extension from 
the side of the uterus. Repeated rigors are suggestive of this lesion. 
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The prognosis varies according to whether signs indicative of 
septicaemia are present or not. Symptoms of embolic infection 
are of the gravest possible import. In the absence of such 
the outlook must be judged on the patient’s general condition, 
and especially her pulse-rate. If this habitually exceeds 120 the 
prognosis is grave, but if it falls to a moderate rate coinci<lent witli 
the pyrexial remissions the case is hopeful. 

{d) Abortive Gases . — Abortive cases are not uncommon, an 
apparently fulminant onset being followed in a few days by a rapid 
fall of the temperature and recoveiy. It is important to recognize 
these as being due to puerperal sepsis for the protection of other 
women subsequently to be attended in tlieir confinement by tlie 
same practitioner or nurse. 
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Fig. 213. — A Case of Puehpehal Sepsis of the “ Septic.emtc ” Type, but in 
WHICH THE Pyrexia on the Third, Fourth, and Fifth Days suggested a 
Simple Tox/rmia (“ Sapilemia ”). 

Such transition is common. Note that the involution curve is nearly horizontal, 
showing almost entire want of involution, and rapidity of the pulse-rate should also be 
noted. 


Giioup 2. — Cases of Late Onset 

Cases in which fevex' does not declare itself until the second 
week of the puerpeiTOtn fall into four categories, inz. those with — 

1. Pelvic cellulitis. 

2. Salpingo-oophoritis with local jxeritonitis. 

3. Femoral thrombophlebitis (phlegmasia alba dolens). 

4. Superficial phlebitis. 

Some or all of these conditions may complicate cases which, 
beginning early, run an acute and often fatal course. 

The inflammation of the Fallopian tubes, the cellular tissue, 
and the femoral veins are then but items in the symptoms of general- 
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ized sepsis, and their presence may, indeed, only be discov^ered 
on post-mortem examination. In the late cases now under con- 
sideration, however, each lesion mentioned is the central feature of 
the clinical picture. 

1. Pelvic Cellulitis. — 'Ihisis due to a capillary lymphangitis of one 
or more of the tracts of cellular tissue adjacent to the \iterus. The 
fibro-fatty tissue lying lateral to the uterus and upper part of the 
vagina is that most commonly involved, and, as a rule, the inflam- 
mation is limited to the left side The onset, usually in the 
second week, is sudden with pain and tenderness over the lower 
abdomen just above the groin, where in a few days a distinct swell- 
ing will be found. This swelling as it enlarges advances outwards. 



Fig. 214. — Showing the Area occupied by a Large Abscess op the Right Broad 
Ligament due to Pelvic Cellulitis, and its Relation to the Uterus, 
Vagina, and Pelvic Floor. 

and may at last occupy the entire iliac fossa (Fig. 214). On vaginal 
examination a tender swelling in close relation to the lateral vaginal 
wall and vault is early to be detected, which later on becomes 
indurated 

In a few cases nothing can be felt from below, the swelling 
• being above the limits of the true pelvis, the remote parametritis 
described by Matthews Duncan. 

The course of the cases varies ; frequently suppuration occurs, the 
abscess pointing, as a rule, above Poupart’s ligament, rarely in the 
thigh or buttock. The fever is prolonged and the patient becomes very 
anminic and wasted : rigors are uncommon. Occasionally complete 
resolution quickly occurs, but, as a rule, if an abscess does not 
form a chronic induration remains for a long time. 
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Femoral thromboplilebitis not infrequently complicates the 
condition. 

Much more I'arely the cellular tissue ti’acts lying posterior or 
anterior to the vagina are alone affected, while in a few rare cases 
the entire pelvic celhilar tissue is involved. 

2. Salpingo -Oophoritis with Local Peritonitis. — In these cases 
the lower abdomen is tender, tympanitic, and rigid. Much pain is com- 
plained of, and the pyrexia is of the suppurative tjqie. Vomiting, 
constipation, and the other signs and symptoms of peritonitis are 
present. On vaginal examination a definite mass lying behind and 



H’IG. 215. — THK, s and APPENDAGES LOOKED AT FROM BEIUND. 

A pyosalpinx on the right side and an ovarian abscess on the left side due to 
puerperal infection. The manner in which the swelling on the left side has burrowed 
under the left broad ligament should be noted. This is very characteristic of an ovarian 
abscess and causes it to simulate pelvic cellulitis. 

to one or both sides of the uterus is apparent. This mass is made 
up of the Fallopian tube exuding pus, the swollen ovary, sometimes 
containing pus (Fig. 215), or a local collection of pus encysted in the 
peritoneal cavity. 

3. Femoral Thrombosis (“White Leg”), Phlegmasia alba dolens. 

— This manifestation of puerperal sepsis begins somewhere between 
the tenth and twentieth day after delivery (Fig. 216). The left leg 
is first, and usually alone, affected. 

The pathology of the condition is not completely underst(X)d. 
It begins as an inflammation of the wall of the main vein of the leg, 
usually in the upper part of the thigh, but occasionally as low as 
the popliteal space, and, as a result of the plilebitis, thrombosis occurs. 
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In many cases tlie inflammation appears to involve the trunk- 
lymphatics running with the vein, thus causing lymphatic blockage 
as well. Tlie early symptoms are pain referred along tlie course 
of the vein accompanie<l by fever. The leg then begins to swell, 
the enlargement fii'st appearing, as a rule, in the thigh. The character 
of the swelling varies in different cases. In the most severe the whole 
limb is very tense and liard, having tlie appearance of marble and 
not pitting on pressure. In slighter cases the thigh is enlarged, 
but not very tense, while the leg, ankle, and foot are in a condition 
of pitting oedema. 

All gradations between the two extremes are to bo observed. Tlie 
duration of the fever and pain likewise varies. In cases of classical 
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Fig. 216. — A Case of Femoral Thrombophleritis (“ Phlegmasia alba dolens ”). 


Note that the pyrexia which began on the tenth day was preceded for several days 
by a certain slight irregularity of temperature. This is the normal course of events in 
such cases. The involution curve is practically normal. 

“ phlegmasia alba dolens ” they are continued for many days and 
the patient is very ill, whereas in the slighter forms of simple femoral 
thrombosis witliout lympliatic blockage these symptoms may only 
last a day or two. Tlie swelling of the legs takes time to disappear ; 
indeed, in bad cases the limb may remain permanently larger than 
its fellow. In general, it may be said that complete recovery 
takes from one to two months, but it may be delayed for six 
months. 

Superficial Phlebitis. — Inflammation of the external saphena 
vein, or one of its branches, is not uncommon in the second week of 
the puerperium, and is the more likely if the veins are already vari- 
cose. The vein becomes very tender and liard, and the skin over 


PUERPERAL SEPSIS 


555 


it is flushed. Fever of a mild grade is usually present. The in- 
flammation may not subside for several weeks. 

It may also be noted here that haemorrhoids (themselves varicose 
veins) are very apt to become inflamed after childbirth, especially 
if the perineum is lacerated hack to the neighhourh(X)d of the 
anus. 


Diagnosis of Puerperal Sepsis in General 

Any pyrexia occurring in the puerperium should lie considei’ed 
as being due to sepsis unle.s.s sure proof is forthcoming of a less 
serious origin. There are as a matter of fact hut few other causes 
of fever needing consideration in tliis connection. In emotional 
women, particularly after a prolonged labour, the temperature may 
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Fig. 217 .- — IIeactionary Pyrexia is shown; othkrwisb the Chart is normal. 
Note the regular fall of the involution curve and the slow pulse-rato. 


rise to 100° F. or even higher for an hour or two immediately after 
tlie delivery. The tei’in “reactionary fever” is apjilied to the pheno- 
menon. It should be remembered, however, that in the acutest cases 
of puerperal infection the temperattue also rises thus early. The 
tenderness and swelling of the breasts that commonly occur about the 
third or fourth day after delivery are stated to he capable of causing a 
rise of temperature, and can do so in nervous women intolerant of 
pain. It is, however, just at this period that septic fever is mast prone 
to appear, nor should the fact of the temperature dropping with the 
establishment of a flow of milk be considered convincing evidence 
of a mammary origin of the pyrexia, for it has been pointed out that 
abortive sepsis is common. The dangerous diagnosis of “milk- 
fever ” can rarely be justified. Emotion and constipation and such 
minor incidents of the puerperium are often credited with the power 
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of producing pyrexia. Emotional fever is certainly possible, but 
it is of short duration and its relation to the patient’s state of mind 
is usually obvious. ^ 

A lying-in woman is not immune to any of the specific acute 
infectious fevers, but it is very rare for any of them to complicate 
the puerperium. On the other hand, puerperal sepsis is frequently 
mistakenly diagnosed as influenza, scarlatina, or measles, the latter 
two because scarlatinifoi'in or morbilliform rashes are not uncommon 
with septic infection, and tlie former because in both puerperal 
sepsis and influenza the leading feature of the disease at tlie outset 
is fever and nothing else. Other causes of puerperal pyrexia are 
pyelitis, inflamed hemorrhoids or varicose veins, and occasionally 
oral sepsis. 

In making a diagnosis the practitioner should examine Ids 
patient very thorouglily. The state of the uterus must be investi- 
gated ; undue size or tenderness suggests infection very strongly. 
The vagina should be inspected with special reference to the con- 
dition of lacerations and the appearance and odour of the locldal 
discharge. It must, liowever, be remembered tliat even wlien no 
definite physical signs can be discovered in the gerdtal tract septic 
infection cannot be entirely excluded, for severe or even fatal 
generalized sepsis may occur without appreciable local lesions. In 
doubtful cases the diagnosis may be assisted or settled by under- 
taking a bacteriological examination of the interior of the uteinis and 
tlie patient’s blood. As a gcKxi general rule, it should be remem- 
bered that the likeliluxid of fever in the puerperium being due to 
septic infection of the genital tract is exceedingly great. 

Prognosis 

Puerperal sepsis is a serious condition, and it may be accepted 
that out of every 700 women confined in the British Isles one 
succumbs as the result of it. 

The prognosis in individual cases must be founded on a consider- 
ation of the general and local conditions. 

Cases in which the fever begins directly after delivery are always 
serious. The later the onset of the disease the better tlie outlook. 
Cases of pelvic cellulitis and femoral thrombosis nearly always 
recover. A continued pulse-rate of over 120 per minute is grave. 
The degree of the fever is of much less importance than the frequency 
of the pulse. Repeated rigors indicate profound septic absorption. 
Frequent respiration denotes septic pneumonia, and is of the worst 
possible significance, as are incontinence of urine and faeces and 
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stuporose delirium. Local signs indicating involvement of the whole 
peritoneum, such as marked general distension and tenderness, are of 
great gravity, as is absolute want of involution of the uterus after 
the lapse of many days. A moist tongue is a favourable sign, but 
if it is dry or of a brown or black colour the wor.st is to be ex- 
pected. Persistent sleeplessness is serious, and inability to take 
food on account of vomiting, tliough this latter symptom is rare. 
Most of the grave cases have diarrhcea. 

The presence of a simple erythematous rasli does not necessarily 
increase the gravity of tlie prognosis, but a hminorrhagic eruption 
and general hjemolysis indicate a fatal end, and jaundice is always 
of grave significance. Profound constitxitional disturbance with 
absolutely no local physical signs is of bad import. 

Treatment 

Bacteriolos:icaI Examination. — In all cases of suspected puer- 
peral sepsis a bacteriological examination of the lochial dischai'ge 
should be made. The most accurate methcxi is to obtain two swabs, 
one of tlie interior of the uterus and the other of the discharge in the 
vagina. The passage of a swab into the uterus so as not to con- 
taminate it with vaginal organisms is difficult except under aii 
anaesthetic and with special apparatus. 

The cervix must be exposed and swabbed with sterile saline 
solution as clear of all discharge as possible. A glass tube of good 
calibre should then be passed just through it, and through this again 
a smaller tube containing a swab of .sterile wool fixed to a wire like 
a piston. The second tube having been passed to the top of the 
uterus, the swab should be protruded for a few moments to absorb 
the discharge, and then withdrawn into the tube, which itself being 
withdrawn should be “ flammed ” at its ends and plugged with 
.sterile wool till such time as the swab irrside it can be cultivated 

From the swabs immediate smear preparations should be made 
as well as cultui’es. 

Exploration of the Uterus. — In all cases of puerperal sepsis the 
advisability of exploring the uterine cavity has to be con- 
sidered 

The question is one for nice decision. It is indicated in all cases 
in which there is reasonable suspicion, owing to large size and 
tenderness of the uterus and abnormal amount and oflen.siveness 
of the lochia, that the uterus contains retained placenta, membrane, 
or blood-clot. On the other hand, it is useless and often dangerous 
when such a condition does not exist, and when signs of consecutive 
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lesions or generalized sepsis are already present. Sepsis after full- 
time labour is not nearly so often due to retention of placenta or chorion 
■as is sepsis after miscarriage. 

The operation must be performed under an ansasthetic with the 
usual ritual of aseptic surgery. 

The patient sliould be placed in the lithotomy position and the 
vagina thoroughly douched, after wliich it and the cervix should 



Pig. 218. — Exploration of the Uterus. 

The index finger is first passed into the cavity. In many oases the thumb -would 
have to be inside the vagina. 

be swabbed with a 2 per cent, iodine solution. First the index finger 
(Fig. 218), and afterwards the middle finger, should then be introduced 
into the cavity, the fundus being pressed down on to the finger- 
tips witli the left hand, so that the entire cavity may be explored. 
All loose fragments are then scraped away with the fingers until 
the operator is assured that nothing remains in the cavity (Fig. 219). 
This being done a double tube is introduced, and a copious intra- 
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uterine douche is admiiiistered (Fig. 220). The solution used should 
be antiseptic such as lysol 7 ) i ad O i, tr. iodi ?> ii ad O i, or 
biniodide or perchloride of inerciu’y 1 in 2000. It is unnecessary 
and dangerous to use a curette (see p. 562). Fragments too large 
to be seized with the fingers should be removed by ovum-forceps. 

Sera and Vaccines. — Since the infecting organism is a strep- 
tococcus in the majority of the more severe cases, polyvalent anti- 



Fig. 219. — Exploration op the Uterus. 

The position of the fingers during the evacuation of its contents. 

streptococcic serum is usually indicated. It should be used freely, 50 
c.c. being injected subcutaneously in three doses in twenty-four hours. 
It is more satisfactory to know the result of the bacteriological exami- 
nation before administering the serum, but in urgent circumstances 
it should be administered witliout waiting for this liecause ol' tlie 
great probability that the infection is streptococcal. The efiect of 
an antidotal serum is very uncertain; some cases benefit gi’eatly, 
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but the result is often disappointing, though it does not appear that 
harm ever follows its administration. A dose of calcium lactate, 
20 grs. given at the same time as the serum, may prevent troublesome 
rashes. 

A vaccine may be used instead of, or in conjunction with, 
an antidotal serum ; it is best to use one prepared from the parti- 
cular organism isolated from the patient. A streptococcal vaccine 




Fia. 220. — Exploration of the Uterus. Passing the Intra-uterine Douche 

Tube. 


requires : great caution in its use; doses of not more than 2,000,000 
should be employed to begin with, the effect on the temperature 
being carefully watched. The dose is usually repeated in about three 
days and at an horn' when the temperature is as near the normal as it 
is likely to reach. If the dose is followed by a severe reaction and 
high fever it indicates that too much has been given. If on the other 
hand it is well borne it should be progressively increased Lately 
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the use of a “sensitized” vaccine has been advised, i.e. a vaccine 
made from organisms previously treated with an immune serum. 
Much larger doses can be given without danger of ill effects. The 
method is still on trial. 

Immuni-transfusion. — This method of treatment which consists 
in injecting into tlie patient the blood of the same blood group from 
another person who has been injected with a vaccine prepared from 
the organisms infecting the patient, is on its trial. 

Intravenous Injection of Antiseptics. — In cases of septicaemia 
the injections of solutions of colloidal silver or rhodium has been 
advocated and some favourable results claimed. An intravenous in- 
jection of “Eusol” (chlorine in solution) combined with normal salt 
solution has been successfully employed. The quantity injected varies 
from 40 to 100 c.c. 

Luker recently reported a number of cases which he had treated 
with anti-streptococcic serum and with intravenous and intramuscular 
injections of quinine bihydrochloride. He claimed much success and 


the treatment is worthy of trial. 



Antistreptococcic serum 30 c.c. 

.... 

. Ist day 

,, ,, 30 c.c. 

. 

. 2nd day 

,, ,, 20 c.c. 

. 

. 3rd day 

Intravenous injection quinine bihydrochloride gr. 6 

. 4th day 

Intramuscular ,, ,, 

»» 

. 5th day 

Intravenous ,, , 

»» 

. 6th day 

Intramuscular ,, 

»» »» 

7th day 

Intravenous ,, ,, 

»» 

. 8th day 

Intramuscular ,, ,, 

»» »» 

. 9th day 

>» ji >) 

»♦ »♦ 

. 10th day 

J» n »> 

T» »» 

. 11th day 

»» »» »» 

>» 

. 12th day 


Douchins: and Intra- Uterine Applications.— Frequent vaginal irri- 
gation is beneficial, mildly antiseptic solutions being used, such 
as tr. iodi 5 ii, ad O i, or lysol o i, ad O i. The question 
of irrigating the uterus is another matter, and in general it is 
not to be advised except under an anaesthetic and as a conclusion 
to an exploration of the uterua The manipulation required to 
introduce the tube often gives much pain, and it is very questionable 
if the solution is distributed over the srudace of the uterine cavity. 
Even if it is, the organisms causing the symptoms are too deeply 
embedded in the uterine wall to be washed away by any amount of 
irrigation. The application of strong antiseptics to the wall of the 
uterus has been advocated by certain authorities. To do it eflS- 
ciently an anaesthetic is required, and the uterus should be explored 
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witli the finger at the same time. The best antiseptics for the 
purpose are carbolic acid and the strong liniment of iodine. It is, 
however, questionable whether the harm done to the living tissues 
by these strong chemicals does not more than balance their effect 
on the organisms. 

Other Operations. — Curettage of the utenis is both useless and 
dangerous. It is impossible to remove all the organisms from the 
uterine wall, and in the attempt many lymphatics and veins are 
opened up to fresh infection. A piece of placenta should be removed 
by the finger or ovum-forceps, not with a curette. 

Hysterectomy is rarely justified, for exjierience shows that tlie 
mortality attaclied to the ojieration when carried out for puerperal 
sepsis is extremely high ; moreover, by the time an operation of 
that magnitude is called for the organisms ai’e no longer limited to 
the uterus. 

There are, however, certain circumstances in which it may be 
the right thing to do, namely : — 

1. When the uterus is the seat of an infected fibroid. 

2. When the uterus is ruptxued. 

8. When an abscess has formed in the utei-ine wall. 

Of recent years some siugeons have ligatured the uterine and 
ovarian veins in an attempt to prevent the entrance of septic matter 
from the germs of infection reaching the general circulation. The 
rationale of the operation is the same as that of ligature of the internal 
jugular vein in lateral sinus thrombosis secondary to middle ear 
disease. The value of the operation is doubtful. If it is employed 
it should be limited to cases in which the thrombosed broad ligament 
veins can be felt, and in which repeated rigors indicate successive 
escai)es of septic material into the circulation (Fig. 221). 

Removal of the Fallopian tubes or the ovary or ovaries may be 
necessary in those cases in which salpingitis or salpingo-oophoritis 
is the leading clinical feature of the case. A pelvic abscess should 
be opened through the posterior fornix whenever this is possible. 

Cases of cellulitis which have gone on to the formation of pus 
require operation for its evacuation. The usual position in which 
to effect this is just above Poupart's ligament, but some cases may 
require a counter opening made through the lateral vaginal wall 
A large cellulitic abscess may, however, burrow into the thigh or 
buttock and require multiple incisions. A general anaesthetic is 
required, and the operator should begin by making a thorough 
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digital examination to .satisfy liimself tliat tlie swelling is really of 
the cellular tissue and not in the j>eritoneal cavity. An incision 
parallel to Poupart’s ligament is then made, arid through it a pair of 
Spencer Wells forceps is thrust, and search is made for the pus. When 
found the opening is enlarged, the cavity evacuated and thoroughly 
explored, and a large drainage tube is inserted. 

Femoral thrombophlebitis (phlegmasia) should be treated by 



Fig, 221. — Exposure op the Left Ovarian Vein in the Ovario-pelvic Ligament. 
A ligature has been placed upon the vein. 

keeping the leg elevated on pillows and at absolute rest for fear of 
the clot becoming detached and causing pulmonary embolism. 

The severe pain is relieved by painting the limb with glycerine 
of belladonna and applying large and frequent fomentations. Mor- 
phia may be necessary during the acute stage. 

The patient should not be allowed to put her leg down until all 
pain and fever have disappeared, and before she does so it should 
first be bandaged to restrain the swelling. 
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General Management 

It must be owned that in the bulk of the cases of puerperal sepsis 
the chief reliance has to be placed on the patient’s own resisting 
powers, for at present no curative measures of assured success are 
known to medical science. Much therefore depends on the general 
care and nursing. Nourishment in an easily assimilable form should 
be pushed, and stimulants are often necessary or generally indicated. 
Prolonged cases are better nursed on a water-bed, and great atten- 
tion should be paid to keeping the skin of the buttocks and back 
as dry and clean as po,ssible, for in severe cases diarrhoea or even 
incontinence of faeces is common. Drugs have but little scope. 
Quinine is often given, but it is questionable if it has any beneficial 
eftect. Antipyretics are not advisable except in sudden liyper- 
pyrexia, whicli is uncommon. Cardiac and pulmonary stimulants 
, such as strychnine, digitalis, and ammonia should be given when the 
heart shows signs of failing, but alcohol is probably more efficacious. 
Sleep is greatly to be desired, and as most septic cases sleep badly 
or not at all, some form of sedative or narcotic is usually demanded. 
Opium and morphia do not act well except when the want of rest 
is due to pain, which is uncommon, but acetyl-salicylic acid has an 
excellent effect in many cases, while a very useful sedative is chloral, 
bromide of potassium and cannabis indica in combination. 

The Prevention of Puerperal Sepsis 

Puerperal sepsis is a preventable occurrence in the large majority 
of cases. 

This statement particularly applies to the more severe types of 
the disease, in which, as has been stated, the infection is usually 
conveyed from without. 

The duty of the practitioner in this regard may be thus set 
forth : — ■ 

1. To find out beforehand and to treat all possible sources of 
intrinsic sepsis, pyorrhoea, nasal and pharyngeal sepsis, chronic vagin- 
itis, chronic streptococcal bacteriuria, and to increase her resistance 
by attention to her general health. 

2. To endeavoiu* to obtain surroundings as nearly aseptic as 
possible in which to conduct the labour, in this connection , re- 
garding the conduct of labour in the same light as a surgical 
operation. 

3. To ensure the initial sterility and subsequent asepticity of his 
hands and appliances. 

4. To render the vulva and surrounding skin as free from 
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living organisms as possible, by tbe free use of strong non-irritating 
antiseptics. 

5. As it is impossible to sterilize this area, to cover it, and par- 
ticularly the anus, with sterile towels. 

6. To avoid as far as may be possible the transference of 
organisms from the lower to the upper part of the genital tract by 
needless internal examination or manipulation. 

7. To kill, if possible, organisms that may have been canied 
up during intra-vaginal manipulations, by the use of stixDng non- 
irritating antiseptics. 

8. To leave the uterus empty and well retracted, and to promote 
free drainage from the vagina afterwards. 

9. To prevent or minimize the bruising and devitalization of the 
soft parts from prolonged pressure during labour. 

10. To take steps to prevent infection being conveyed to the 
woman from outside sources. 

1. To find out and treat beforehand all possible sources of 

intrinsic infection. 

The importance of curing before the labour all possible sources 
of septic infection is only slowly being realized. A woman sufifering 
from pyorrhoea, for instance, is continually passing into her intestinal 
canal a peculiarly virulent type of streptococcus which, passed out 
on to perineal skin, may, during labour, be conveyed into the vagina. 
The intestinal canal of some individuals presents a flora in which 
streptococci predominate. Labour has extra risks in such women. 
Chronic streptococcal vaginitis is not at all uncommon in women 
apparently in good health. Labour in such a case is fraught with 
danger. Bacteriuria is another very common condition which may 
exist with few or no obvious symptoms. In some of these cases 
the urine contains streptococci. (See p. 80, Hygiene of Pregnancy.) 

This explains the grave cases of puerperal sepsis which occur in 
patients on whom not a single vaginal examination has been made. 

2. To endeavour to obtain surroundings as nearly aseptic as 

possible in which to conduct the labour, in this connection 
regarding the conduct of labour in the same light as a 
surgical operation. 

The ideal environment for the conduct of labow is the same as 
for a modern surgical operation, e.g. the labour theatre of a modem 
lying-in hospital 

The circumstances in which home-conducted labour ordinarily 
takes place tuifortunately fall very short of this, the state of the 
lying-in room usually ranging between utter unpreparedness and 
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downright disorder and dirt. Although it is a well known fact that 
the large majority of confinements in the worst possible surround- 
ings are followed by a normal puerperium, it must be remembered 
that most of these patients had a normal labour with very few 
internal examinations and no internal manipulations. Every case 
of labour, however, carries with it a possible indication for an opera- 
tion involving internal manipulations, and it is in cases in which 
obstetric operations are necessary in unhygienic surroundings 
that great danger arises. '^^Phis lack of proper environment is an 
important factor in the continued existence of puerperal sepsis, for 
it is difficult for the practitioner to maintain the technique of aseptic 
midwifery alone and unaided amidst filthy surroundings. 

It is the duty of each medical man to assist in educating the 
public to a clear understanding of the necessity of an aseptic en- 
vironment for the safe conduct of labour. The systematic educa- 
tion of midwifery nurses and midwives wliich is the oiitcome of 
the work of the Central Midwives Board has already done much 
in this direction, hut far more is required before it can be said 
that the preparatit)n and cleanliness of the average lying-in r(X)m 
are satisfactory. 

When the woman comes to engage the practitioner for her con- 
finement he should take the opportunity to tell her of the things 
which are requisite for it, and explain the reasons for them. He 
should tell her that the bedroom must be cleared of all unnecessaiy 
articles and furniture, that a single bed, not a double one, should be 
used, and that a plentiful supply of clean water and basins should 
be at hand. 

It may be argued that the nurse will see to these things, but, 
apart from the fact that not all nurses are rclial)le, the patient herself 
often objects in her ignorance to the ordinary arrangement of her 
bedroom being interfered witli. 

The articles used for the confinement sliould all be sterilized 
when this is po.ssible. There are several firms from which a com- 
plete sterilized outfit, containing an accouchement sheet, an overall 
for the medical man, towels, pads, gauze, swabs, wool, and so forth can 
be obtained in an hermetically sealed tin. Patients in a position to 
afford it should be instructed to get such an outfit. Besides this there 
are other things very apt to be forgotten if the practitioner does not ask 
for them beforehand, such as a douche bath and a douche apparatus. 

Many poor patients, of course, cannot afford to buy the 
requisites mentioned, and in attendance on them the doctor must 
do the best he can with what materials are available. In this 
connection it may be remembered that clean linen towels and sheets 
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fresh from the wash are probably aseptic though not sterile. In all 
cases besides instructing the patient the practitioner should inform 
the nurse of the arrangements and materials he requires. 

The obstetrical outfit carried by the practitioner should contain 
some of the more important requisites in case the patient or nurse 
cannot produce them. Thus it should comprise a sterilized overall, 
gauze and w(X)l, and a syphon-douche apparatus capable of being 
boile<l. Filially, the iiiqiortance of common ch'anliness should lie 
impressed on the patient. Ail pregnant women approaching the 
time of deliveiy should be enjoined to liave a warm bath every day, 
special attention being paid to the external genitals. At the outset 
of labour, whenever possible, a similar ablution is most desirable. 

In the present conditions in which confinement takes place 
among the poor patients tlie difficulties in the way of attaining an 
even relatively aseptic environment for the event are very great. 
It may well be asked whether it would not pay the State to supply 
the outfit to those wlio cannot afford them in view of tlie serious 
diminution of national fertility, both by deatli and by derangement 
of the female reproductive apparatus, of which puerperal sepsis is the 
cause. 

3. To ensure the initial sterility and subsequent asepticity of 
his hands and appliances. 

Rubber gloves should be used in the conduct of labour. They 
can be sterilized by boiling and, after being put on, can be re-steri- 
lized as often as desired by immersion in a strong antiseptic solution. 
The skin of the hands cannot be rendereil sterile, an<l attempts to 
do so by strong antiseptics only succeed in making them rough and 
difficult to render aseptic. It must, however, bo empha.sized that 
the use of gloves for a confinement does not make it less oliligatory 
for the medical man to protect his hands from contamination at all 
other times. Their preparation for the conduct of labour should 
not be begun in the lying-in room, but should form part of the regime 
of daily medical practice, by strict avoidance of touching, without 
protection, anything capable of infecting them. 

Thus, examination of the mouth, rectum, vagina, and so forth, 
should never be made with the uncovered finger, neither should 
ulcers, sinuses, or any source of pus be touched in the same dirty 
manner. The invariable use of soap and water after touching any 
patient, attention to the nails, and the avoidance and prompt treat- 
ment of all chance scratches or abrasions are points that cannot be 
too strongly insisted upon. 

Instruments made of steel, glass, or rubber must be boiled not 
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only before but after use, for if they are returned to their case or bag 
without this first being done their repository will be infected. Next 
in importance to the initial sterilization of hands and instruments 
is their maintenance in an aseptic state during the conduct of the 
labour. Since the lower part of the genital tract is neither sterile 
nor entirely sterilizable, it is obvious that once they have touched 
those parts they must be regarded as being no longer sterile. This 
difficulty, the danger of which is the transference of vulval organisms 
into the uterus, must be met by carefully swabbing the region of the 
vulva and lower vagina with a strong antiseptic solution before passing 
anything through them, and by limiting the number of such intro- 
ductions as much as possible. Further, the hand or instrument 
should be re-sterilized, after each examination, by immersion in an 
antiseptic solution. 

A danger, however, far more serious than the transference of 
vulval or vaginal organisms, is the fouling of the initially sterilized 
hands or instruments with organisms from outside the genital area- 
This risk can only be obviated by excluding all but the genitals from 
the field of action by sterilized sheets and wrappings, in the same 
manner as obtains in an operation carried out on modern aseptic 
principles, and further by the practitioner strictly refraining from 
touching either with his hands or instruments anything outside that area- 

It is in this matter that the aseptic ritual of home-conducted 
labour most often breaks down, for it is usually impossible for the 
practitioner, if he is working single-handed except for the assistance 
of a nurse, to avoid touching with his hands or even his instruments 
some part of the patient or objects outside the operative field. 

In particular the custom of the doctor officiating both as anaes- 
thetist and operator is a very bad one, tending to the direct trans- 
ference of organisms from the patient’s mouth to her genital canal. 

The aseptic conduct of every obstetric operation demands the 
employment of an anaesthetist in addition to the operator. 

4. To render the vulva and surrounding skin as free from 
organisms as 'possible by the use of strong non-irritating 
antiseptics. 

Though it is impossible to sterilize the vagina and vulva, much 
may be done towards rendering them aseptic. To this end a warm 
bath, not only as a daily practice but as part of the immediate pre- 
paration for labour, is important (see p. 311). Complete evacu- 
ation of the lower bowel at the outset of labour by means of an 
enema, and if necessary castor-oil, is also most desirable, for the 
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passage of a motion during the second stage of labom' is an untoward 
occurrence. 

The external genitals themselves and particularly the perineum 
and anal region should be swabbed with a strong non-irritating 
antiseptic during the period of expulsion of the child from the vagina, 
and this is still more essential before passing the finger, hand, or an 
instrument through the vulval orifice. Before such passage the finger, 
hand or instrument should be dipped in a strong antiseptic so as to 
carry with them a dose lethal to organisms conveyed in this manner. 

The hair in the neighbourhood of the vulval orifice, if long and 
in the way, may be clipped with scissors, and a good way to steri- 
lize the skin in this region is to paint it with a 2 jxsr cent, solution of 
iodine in spirit — as a preparation for the more deliberate operations 
of midwifery some such step should always be carried out. Some 
authorities consider that the most efficacious method is to paint 
this region with violet-green. If it is necessary to introduce the 
hand or instrument into the uterus, the vagina sliould always be 
freely swabbed out beforehand 

When previous infection of the vagina by the gonococcus or 
other organism has occurred, frequent daily douching should be 
undertaken prior to the labour (see p. 203). 

The advisability of douching the vagina regularly during the 
puerperium is a subject on which opinions differ, but the modern 
bendency is to refrain from douching. No doubt the introduction 
of the douche-nozzle, if carried out in a careless manner, might 
be the means of introducing pathogenic organisms. On the 
other hand, this risk may be practically obviated if the nozzle is 
previously boiled and the external genitals freely swabbed and 
Trigated with an antiseptic .solution before it is passed It has to 
be remembered that the recumbency of the puerperiTim tends to the 
formation of a puddle of lochial di.scharge in tlie upper end of the 
ragina, therefore sit the patient up. 

5. To cover the skin surrounding the vulva with sterile towels. 

It is obvious that even were it possible absolutely to sterilize the 
oerianal and perineal skin the eversion of the anus which occurs as 
he head is passing out of the vagina would immediately destroy 
ihat sterility. The escape of faeces or rectal mucus that occurs soils 
he skin and, if the bowel contains organisms of virulence, creates a 
)Ossible source of most dangerous uterine infection. It is true that 
nany individuals seem to possess a high degree of resistance to the 
)rganism8 habitually resident upon them, but the obstetrician must 
lot bank on this for it is by no means universal, nor is there any 
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means of distinguishing the patient who can tolerate a large dose of 
septic organisms from the patient who cannot. It is, therefore, most 
important to save the hands and instruments from any possible 
fouling from this source, and the only way to do this is to attach 
sterile*' towel 8 over the skin area in question. This should always be 
done as a preliminary to any obstetric operation, and it is much 
facilitated by liaving the patient in the lithotomy position across the 
bed. 

6. To avoid as far as may be the transference of organisms from 
the lower to the upper part of the genital tract. 

Since sterility of the vulva and its neighbourhood is impossible 
of attainment, the i)assage of anything through the vulval orifice 
into the vagina carries with it the certainty of transporting organisms 
from the former into the latter. Similarly the introduction of any- 
thintr into tlie uterus via the vagina necessarily infects tlie uterine 
cavity with vulval or vaginal organisms. 

The gravity of the infection in cither case depends upon the 
nature of the transp<jrted bacteria. 

When the lower genital tract is healthy and has been previously 
treated in the manner described in the preceding section, such trans- 
portation, though undesirable, is not likely to have any serious 
result, for the lower tract organisms, originally only of low patho- 
genicity, have further been attenuated by the precautions taken. 

It is otherwise, however, if the vulva or vagina are already in a 
septic state, from neglect, local inflammation, or expression of faeces. 

As regards the uterus, it must be remembered that so long as the 
membranes are in situ they form a bander against bacteria reacliing 
the titeritie wall, and therefore it is after their separation that the 
introduction of hands or instruments in the titerine cavity is most 
dangerotis. 

The risk of transferring organisms from the lower to tlie upper 
part of the genital tract has neces.sarily to be incurred in obstetric 
operations, and cannot be entirely avoided, though it can be much 
lessened by observing the various precautions discussed in the pre- 
ceding and the immediately ensuing sections. It should never be 
needlessly incurred by making unnecessary examinations, especially 
of the interior of the uterus. 

7. To re-sterilize as far as may be possible that part of the 
genital tract to which transference has taken place, by the 
use of strong non-irritating antiseptics. 

Since the uterine cavity is normally sterile and the vagina and 
vaginal part of the cervix are normally not sterile it must be accepted 
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as an axiom that the passage of the hand or instruments into the 
uterus necessarily infects its interior. 

If the membranes are still completely attached the amniotic sac 
is alone infected, but if the membranes have been separated, then 
the organisms are implanted directly on to the uterine wall. It 
follows, therefore, that whenever it has been necessary to perform 
any intra-uterine manipulation, especially manual removal of the 
placenta, the uterine cavity should be thoroughly washed out either 
with a saline solution or a strong non-irritant antiseptic solution at 
the conclusion of the lal)our and while the patient is still under 
anaesthesia. Some authorities consider that the most efficacious 
method is to use a solution of violet-green. 

8. To leave the xvterus empty and well retracted, and to pro- 

mote free drainage from the vagina. 

A well-retracted and empty uterus is a gi’eat safeguard against 
the development of intra-uterine sepsis. The maternal sinuses in the 
placental site and tlie lymphatic cliannels leading from it are com- 
pressed and blocked, while the complete expulsion of placenta and 
blood-clot removes a potential culture medium. Moreover, besides 
the direct introdiiction of organisms into the uterine cavity in the 
course of labour, the presence of blood-clot or placental debris acts 
as a strong incentive to ascending bacterial growth from the vagina 
and cervix. 

A well-retracted and empty uterus is to be obtained by the 
correct management of the whole labour, and especially its third 
stage. Retraction of the uterus should be aided by the liypodermic 
administration of ergotin or pituitary extract if necessaiy. 

Free drainage from the vagina during the puerj)erium should be 
promoted by avoiding recumbency during the puerperium as much 
as possible, the woman being encouraged to sit up and to move 
about in bed as s(X)n as possible after the confinement. The routine 
adoption of early rising from bed, which is practised with much 
success in some lying-in hospitals, has among its chief advantages 
the increased drainage from the vagina which tlie upright posture 
confers. 

9, To prevent or minimize the bruising and devitalization of 

the soft parts during labour. 

Bruised and partially devitalized tissue invites invasion by 
bacteria, and once lodged in it they grow rapidly. 

In prolonged obstructed labour during which great pressure is 
exercised on the soft tissues the effects of infection may become 
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apparent by fever or offensive discharge even before the child is 
delivered. 

The early recognition of grave obstruction to the birth of the 
child and its appropriate treatment is the best means of avoiding 
sepsis provoked by tissue-bruising. Prolonged attempts at delivery 
by the forceps are strongly to be condemned. Delivery may indeed 
be eventually effected, but the risk of subsequent sepsis owing to 
the damaged and devitalized state of the soft parts is great ; more- 
over, most of the children delivered by such violent methods are 
either born dead or die soon afterwards. It is impossible to lay 
down a hard-and-fast rule as to the length of time over which it is 
permissible to make forceps-traction, but in general it may be said 
that if after half an hour’s fair pulling no advance has been made, 
the justifiability of continuing to attempt delivery by that means 
is very doubtful. 

The superiority in power of resistance to bacteria and iti readiness 
of healing which a clean-cut surgical wound has over a laceration is 
a strong argument in favoxu- of a more frequent resort to episiotomy, 
i.e. the deliberate division of the perineum when the birth of the 
head is abnormally delayed by rigidity of that structure. 

10. To take steps to prevent infection from being conveyed to 
the woman from outside sources. 

By the rules of the Central Midwives Board, a midwife who is 
herself liable to be a source of infection, or who is in attendance on 
a patient suffering from puerperal fever or any other condition 
suppo.sed to be infectious, must report the fact to the Local Super- 
vising Authority, and must disinfect herself, her appliances, and her 
clothing to the satisfaction of that authority before going to any 
other maternity patient. It is the moral duty of a practitioner to 
see that midwives and maternity nurses acting under him observe 
this rule. 

Of equal importance is the question of the course he himself is 
to adopt if, having already under his care a case of puerperal sepsis 
or other infectious fever, he is called upon to attend a confinement. 
The conveyance of septic infection to a parturient woman from 
outside sources can be absolutely guarded against by observing the 
rules of common cleanliness in dealing with all patients and by 
maintaining the tenets of aseptic simgery in the lying-in chamber. 

A woman during labour or the puerperium appears to be no more 
liable to infection by one of the common acute specific fevers than 
other individuals. 

The question as to whether a practitioner should take other 
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confinements while he is attending a case of acute puerperal sepsis 
is a more difficult matter to decide. It is shown conclusively that 
the conveyance of the disease from patient to patient is only 
possible by actual transport of the organisms on the person, 
clothes, or appliances of the obstetrician. Such conveyance is, of 
course, entirely preventible, and given that he preserves both 
ordinary and surgical cleanliness, wears rubber gloves, and sterilizes 
his appliances, the possibility of the disaster is out of the question. 

On the other hand, he has to consider that should a second case 
become septic the public will be very apt to attribute the misfortune 
to him, whatever the real cause. Further, in the event of such a 
misfortune, he himself, however unreasonable the thought, may be 
unable to dismiss from his mind the idea that he was the agent, and 
thus both his reputation and peace of mind may undeservedly suffer. 

It would seem that, however unreasonable temporary abstention 
from further obstetric practice may appear from the standpoint 
of pathology, the medical man will be consulting his own interests 
best by refusing to attend other confinements while treating a case 
of grave puerperal sepsis. 

Finally, the medical man has to remember that puerperal fever 
is one of the diseases notifiable by law. Unlike the rest of them 
thus scheduled, it is not a single pathological entity, and hence it 
is impossible to define exactly the scope of the denomination from 
the standpoint of the Public Health Authorities. Theoretically, 
every case of fever, no matter how slight and transient, so long as 
it arose from infection of the genital canal during or after labour, 
should be notified. Such a literal interpretation of the law would, 
however, be unreasonable, and in practice it may be accepted that 
only those cases should be notified in which from the clinical picture 
and the results of the bacteriological examination it is certain that 
the patient is suffering from infection by a virulent organism. 
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DISTURBANCES OF THE BREASTS 

ENGORGED BREASTS 

About the end of the third day the breasts become engorged with 
blood and begin to secrete milk, and if the child (from prematurity 
or any other cause) does not empty them sufficiently, the breasts 
rapidly become over-distended with blood. They then look large 
and are covered with dilated veins ; the skin over them may be 
slightly congested. They are very tender and painful, and when 
touched are found to be hard and knotted. Nodules of engorged 
breast tissue may be palpable in the axilla. Such a condition is 
very painful to the patient, and may prevent her from sleeping ; 
it occasionally passes into a mastitic abscess, and even without 
the formation of pus may be sufficient to cause a rise of temperature. 
A rise of temperature on the third day should not be attributed 
to engorgement of the breast unless the presence of uterine sepsis can 
be excluded. 

Treatment 

In the early stages the child may be able to take enough to 
relieve the engorgement, but once the condition is fully established, 
there is sufficient congestion and pressure on the ducts to prevent 
the flow of milk and the child from emptying the breast, so that it 
will be necessaiy to resort to more active methods of treatment. 
The routine treatment for such cases is first to apply fomentations 
for four hours over the whole breast, with the exception of the nipple, 
to soften it. The nurse then applies a little warm olive oil to the 
skin as a lubricant, and massages the breast firmly but gently with 
the palms of both hands, from the periphery towards the nipple. 
Especial care should be paid to outlying nodules of mammary tissue, 
which may be found in the axilla. When the massage is having 
a beneficial effect, milk flows from the nipples. The ducts may be 
emptied by the application of the breast-pump, but the latter will 
do little good while the breast is hard and knotty. After the 
condition has been relieved the child should be put to the breast 
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before it again becomes engorged If the condition proves obstinate, 
saline purges should be used freely and fluids by the mouth should be 
strictly limited 


CRACKED NIPPLES 

The nipple may become sore and painful from two conditions. 
One consists of a loss of the epithelium covering a considerable 
area of the nipple, with the resulting formation of a raw area which 
is very tender. The other is a small deep fissure situated either at 
the tip or the base of the nipple. The two conditions frequently 
exist simultane(jusly and are referred to as “ cracked nipples 


Cause 

This condition is caused by lack of care before delivery in not 
keeping the nipple clean and free from crusts, and also in not treating 
undue flatness of the nipple. After delivery a flat nipple, or one 
that is not kept aseptic and dry, tends to become sore. If 
there is not sufficient milk in the breast a hungry child will suck 
too vigorously, and its gums cause abrasions of the epithelium. 
Similarly a very jx)tent cause of this condition is prrtting the child 
to the breast too freqirently, attd leaving it there t(X) lorrg during the 
first three days after delivery whert the supply of rriilk is not es- 
tablished. The nipples may also become sore if, when the child 
is suckled, the nrother does not depress the breast away from the 
child’s nostrils with her fingers, since, if the child cannot breathe 
through its nose, it has to drop the nipple repeatedly and then 
take it up again. Thrush and S 3 q)hilis are occasional causes of 
soreness of the nipple. 


Results 

There are tenderness and pain during suckling. Thei'e is also 
a risk of a mammary abscess forming, as the raw area acts as a 
means of access for infecting organisms. An important symptom 
is the vomiting of altered blood by the baby, as it draws maternal 
blood into its stomach with the milk, and since the blood usually 
causes vomiting, it may give rise to the idea that haemorrhage is 
occurring from the wall of the infant’s stomach. 

Treatment 

The prophylaxis of this condition consists in the timtment de- 
scribed on p. 540. If they are hard and inclined to crack, boric acid 
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ointment may be used During the first three days the child should 
be put to the breast for only a few minutes, and in no circumstances 
allowed to sleep with the nipple in its mouth. At the end of each 
feed the nipple must be cleaned and dried as already described. Orfce 
it has become sore an antiseptic should be applied to it, one of the 
best applications being 1 in 1000 solution of perchloride of mercury, 
which forms a protective film of coagulated albumin on the sur- 
face of the nipple and is also an antiseptic. As this solution is 
poisonous the nipple must be well wiped before the child is allowed 
to suck again. Another popular application is Tinct. Benzoini Co., 
which, being non-poisonous, can be given to the mother herself 
to apply. 

If suckling is very painful, a sterilizable nipple shield of glass 
or rubber may be tried In severe cases the child should not be 
put to the affected breast for twenty-foui* hours ; during that time 
the nipple is kept covered with 1 in 1000 perchloride of mercury, and 
the breast emptied when necessary by massage and the breast-pump. 

ABSCESS OF THE BREAST 

A mammary abscess usually results from septic infection 
entering through a cracked nipple, and therefore does not often 
occur before the second week of the puerperium. The usual 
classical signs of acute infiammation are present. A quadrant of 
the breast becomes painful, tender, cedematous, and usually red- 
dened The temperature is raised, the pulse is quickened, and the 
axillary glands become tender and enlarged The abscess may form 
near the surface or in the actual substance of the breast. The 
latter is naturally more serious, and if neglected may bimrow deeply 
in all directions and lead to almost total disorganization of the breast. 

Treatment 

The child must be taken from the breast and, if the case is at 
all a severe one, it is better for the opposite breast also to be bandaged, 
and no further attempt should be made at breast-feeding, as the con- 
tinuation of the flow of milk may delay healing. The abscess should 
be freely opened under anaesthesia by incisions radiating from it 
below the nipple, if possible, in order to avoid a scar above the nipple. 
Free drainage should be established, and all the pockets of the 
abscess thoroughly opened up. If pus is coming away from the 
nipple and the case is a mild one, it may be possible to avoid ope- 
rative interference by trying Bier’s method with a powerfxil breast- 
pump. 
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FLUSHED BREAST 

A condition whicii has been named “flushed breast” occasion- 
ally occiu’s during the first ten days of the puerperium. The patient 
complains of pains in the breast and her temperature may rise 
as high as 105“ Fahr. On inspection of the breast a wedge- 
shaped patch of cutaneous hypersemia can usually be seen with its 
apex at the nipple, which commonly persists only for a few hours, 
and is sliglitly tender. If hot fomentations are applied and tlie 
nipple dressed witli some 1 in 1000 perchloride of mercury, the 
symptoms generally disappear in from 24 to 48 hours. Rarely 
a superficial abscess may form and need incision. 


THE PREVENTION OF LACTATION 

When the child is still-born, when the mother is suffering from 
some general disease (such as tuberculosis or morbis cordis), and when 
the mother does not desire to feed the child herself, it is necessary 
to arrest the secretion in the breasts. For other contra-indications 
see p. 587. 

This treatment should be begun as soon as possible after delivery 
before the secretion of milk has started, since it is easier to prevent 
the onset of secretion than to stop it once it is fully established. 
A satisfactory method is to wash and powder the breasts and then to 
cover them with wool ; tlie w(x)l should be packed round the nipples 
so as to avoid pressing on them and so flattening them. The breasts 
should then be firmly bandaged ; this may be done with an ordinary 
roller bandage or with a many-tailed bandage. The latter has the 
advantage that the tension can be increased or diminished by 
adjusting the pins, whereas a roller bandage has to be removed and 
re-applied in order to tighten or loosen it. The bandage should 
be applied within a few hours of delivery with the object of diminish- 
ing the physiological hyperaemia of the breasts which precedes and 
produces the flow of milk. In addition to the bandage the patient 
should be given as little fluid to drink as possible, and fluid may 
also be removed by administering saline purgatives till watery 
motions result. Especially in those cases in which the supply of milk 
is already established before treatment is begun, it may be necessary 
to relieve congestion by massage and the breast-pump, but the 
bandage should not be removed for this purpose unless the patient 
has considerable discomfort and a slight rise of temperature. 

Belladonna, either locally or by the mouth, is generally unne- 
cessary and undesirable ; if used at all, glycerine of belladonna 
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painted on the breast is more acceptable to the patient than the 
old-fashioned plaster. Another preparation which gives considerable 
relief to the patient is antiphlogistine. Others prefer to leave the 
breasts unbandaged, and to allow the activity of the breasts to sub- 
side without adopting any local treatment. 


GALACTOCELE 

A galactocele is a retention cyst of one of the larger mammary 
ducts. Its contents are chiefly milk. It is probable that most 
of these swellings owe their origin to inflammatory changes in 
the wall of the affected duct, whereby the lumen becomes occluded. 
As a result the retained milk is usually mixed with more or less 
pus, and large droplets of free fat are often present. 

Signs and Symptoms 

A local fluctuating swelling can usually be observed, the skin 
over which is reddened- The general appearance suggests a large 
abscess, but the pain is much less and there is no constitutional 
disturbance. A galactocele when small and deeply situated may be 
mistaken for a carcinoma in the breast. 

Treatment 

The cyst should be freely incised and drained. 


QALACTORRHCEA 

This is a condition occasionally met with when a continuous 
flow of pale watery milk occurs from the nipple. The amount lost 
per diem amounts to a considerable quantity. The breast in many 
cases presents no external signs of great activity, indeed it is often 
quite flaccid. Usually only one breast is affected. The cause of 
the condition is unknown. 


Treatment 

The fluid is of little nutritive value. In many cases weaning 
has already been carried out. If it has not, the child should be 
withdrawn permanently from both breasts and artificially fed. 
The breasts should be very firmly bandaged, and, to effect this 
the more surely, the patient should be kept in bed. Before applying 
the bandage the breast should be painted with extract of belladonna. 
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Tincture of belladonna should be given by the mouth three times 
a day in increasing doses, a lajk-out being kept for the appearance 
of symptoms of belladonna poisoning. 


CARCINOMA OF THE NURSING BREAST 

Carcinoma, when it develops in the nursing breast, grows with 
great rapidity and is very malignant. Tlie appearance of the breast 
is very characteristic ; it is obviously larger than its fellow, the 
nipple is flattened or retracted and more or less fixed, and the skin 
over the tumour is in a condition of firm tumidity — the so-called 
“ pig-skin thickening ”. It may present a distinct blush or even 
obvious capillary injection, if the growth is close to the surface. 

Diagnosis 

Immediate recognition is of the utmost importance. The rapidity 
with which the enlargement makes its appearance and the red- 
dening of the skin over it often suggest mastitis to those who are 
not familiar with the true condition. '^I’he fact that the swelling 
has appeared without pain and is scarcely tender to palpatitai, 
should at once give a clue to the right diagnosis. 

A small deep-seated galactocele may, as has already been said, 
resemble carcinoma, but the cyst may be made to fluctuate, and the 
skin over it is neither adherent nor thickened. 

Treatment 

The breast with the lymphatic area di’aining it must be removed 
as soon and as widely as possible. 


OVARIAN TUMOURS COMPLICATING THE PUERPERIUM 

An ovarian tumour may become infected during the puerperium 
following torsion of its pedicle, by infection spreading from puerperal 
sepsis or following pressure during labour. Peritonitis may result 
if an ovarian cyst containing irritating or infecting material has 
been ruptured by the passage of the child during labour and it con- 
tains pus or is a dermoid. 

Symptoms and Signs 

In addition to the uterus, the ovarian tumour will be felt. Any 
indication of pelvic peritonitis during the puerperium should lead 
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to an examination with a view to discovering whether it may not 
be due to an infected ovarian tumour. An ovarian pedicle is 
particularly liable to torsion during the puerperium. 


Fig. 222. — Ovabian Tomoub complicating the Puerperium. 

The ovarian tumour which formed the obstruction lies in Douglas’ Pouch and pro- 
jects also up into the abdominal cavity. (Museum Royal College Surgeons.) 


Treatment 

If a patient has passed through labour and is known to have 
an ovarian tumour, a careful watch should be kept for any symptoms 
and signs denoting the occurrence of any of the above-mentioned 
complications, in which event immediate ovariotomy must be 
performed. In the absence of such complications there may not 
be any harm in postponing the operation for a few days. 


FIBROID TUMOUR COMPLICATING THE PUERPERIUM 


A fibroid may become infected during the puerperium as part 
of a puerperal sepsis ; the pedicle of a pedunculated subperitoneal 
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fibroid may become twisted; the tumour may undergo necrobiosis 
or red degeneration, and if submucous it may gradually become 
extruded, this process being accompanied by severe haemorrhage 
or sepsis. A fibroid may cause sub-involution and displacement of 
the uterus. 


Treatment 

If the tumour becomes septic or undergoes necrobiosis it should 
be extirpated by abdominal myomectomy or hysterectomy, except 
in the case of a submucous tumour, which, if possible, should be 
removed by the vaginal route. 



Section IV— THE NEWBOKN CHILD 


CHAPTER XLVIII 

MANAGEMENT AND FEEDING OF THE NEW- 

BORN CHILD 

Management 

When the child is born, the retraction of tlie uterus prevents 
respiratory exchange at tlie placental site being maintained between 
the mother and the infant. T'his, in conjunction with the stimulus 
of the cold air on the infant’s skin, causes the infant to make efforts 
at respiration. The mouth and pharynx should be carefully cleansed 
with moist gauze wrapped round the little finger to prevent mucus 
or amniotic fluid being inspired. 

With the establishment of respiration marked changes take place 
in the passage of the blood through the heart. The blood from the 
pulmonary artery no longer short-circuits with the arch of the aorta 
vid the ductus arteriosus, but goes straight on its course to maintain 
the pulmonary circulation. The relative pressime in the two auricles 
changes, and the foramen ovale, the passage between the two 
auricles, becomes closed by the Eustachian valve, which in a few days 
fuses to the margins, thus completing the interauricular septum. 

The child at birth is covered with a greasy substance, called the 
vemix caseosa, which adheres closely to its body and forms a pro- 
tection to it while lying in the amniotic fluid. Tliis is difficult to wash 
oflf unless the child is smeared first with warm olive oil 

Care of the Eyes- — As soon as the head of the child is bom and 
before its eyes are open, the eyelids are swabbed with a saturated 
solution of boric acid, a fresh piece of wool being used for each eyelid. 
If the mother has a vaginal discharge, or if there is the slightest 
suspicion of her being the subject of gonorrhoea, an antiseptic vaginal 
douche should be given before rupture of the membranes. If the 
patient has acute gonorrhoea, it is essential that the vagina should 
be dry-swabbed under an anaesthetic and painted with tincture of 

✓ r\c\\ 
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iodine. When the mother has a purulent vaginal discharge the infant’s 
face should be carefully washed and one or two drops of a fresh 2 per 
cent, solution of silver nitrate instilled into the child’s conjunctiva, and 
then the eyes bathed in salt solution. This may cause a sharp in- 
flammatory reaction often with the production of a purulent discharge, 
which, however, is free from gonococci When the child is put aside, 
care should be taken that its hands are confined within the wrapper so 
that it cannot re-infect its eyes. The child’s face must not be washed 
in the same water as its body. If one eye only is involved the child 
must lie upon the affected side to avoid pus running into the sound 
eye, which should be protected by cotton wool and a bandage. 

Silver nitrate solution has been found a safe prophylactic, and 
has reduced considerably the incidence of ophthalmia neonatorum. 

Care of the Umbilical Cord. — When the umbilical cord has 
ceased pulsating, or before if there be need for haste, it sliould be 
ligatured about 1 inch from the umbilicus with three or four 
strands of thread knotted at each end and sterilized. A second 
ligature should be tied at a short distance from tlie first but nearer 
the maternal end, to prevent the escaping blood soiling the linen, 
or, in the case of twins with a communicating circulation, to prevent 
the second twin losing blood. A careful inspection of the cord to 
see that there is no hernial protrusion of bowel should be made 
before the ligature is tied. 

After the child has been washed, the cord is dusted with starch 
powder, a piece of sterilized gauze or linen is wrapped round it, and 
it is then turned up over the abdomen to prevent its being soiled by 
the urine. A flannel binder is placed over the gauze to keep it in 
position. The circulation of the distal end of the cord being cut 
off, it dries up and separates usiially about the fifth day by a pro- 
cess of phagocytosis assisted by an ingrowth of epithelium, though 
occasionally it may remain attached even as long as a fortnight. 

Stools and Urine. — For the first few days after birth the child 
passes motions of a dark green colour, soft and sticky in consistence, 
called the meconium. This is composed of varied epithelial cells 
cast off from different parts of the intestinal tract, and of hairs and 
epidermal cells which have been shed and swallowed with the 
amniotic fluid. Meconium owes its peculiar colour to the presence 
of bile pigments. At birth the contents of the intestinal canal are 
sterile, W within a few hours they become contaminated with the 
various flora which are present throughout life. Meconium may be 
irritating to the child’s skin, and it is wise to protect the skin of the 
buttocks with a cream made of zinc oxide and lanolin. 



584 


MANAGEMENT OP THE NEWBORN CHILD 


The child soon after birth passes urine, though this act may be 
delayed for some horn’s. Before seeking means to overcome the 
presumed distension of the bladder, it is wise to examine the child 
to see if there is a swelling in the lower part of the abdomen, as in 
the absence of such swelling it may be that the urine has been passed 
unnoticed diudng birth, and the little fluid the child has taken 
since has not been enough to distend its bladder. In a male child 
the prepuce being tight may prevent urination. Before passing a 
catheter the bowels should be encouraged to act, when tlie mrine may 
be voided at the same time ; or the child may be placed in a hot 
bath with the end of the penis out of the water or the hand over the 
meatus urinarius If these means fail, it may be necessary to pass 
a catheter, and it will be found to be a difficult manoeuvre. A very 
fine soft rubber or gum-elastic catheter, previously .sterilized, must 
be used, and often the irritation of the in.strument passing along 
the urethra will be enough to stimulate the bladder to force out its 
contents. Sometimes the attempt to pass a catheter will reveal 
the fact that the child Ims an impervious urethra. 

The healthy child pa.s.ses some tlireo to han* actions in the 
twenty-four hours, and urinates fre<iuently. After about the third 
day the actions change to a bright yellow colour of a smooth 
consistence, and are not formed It is found that a child passing 
three to four actions a day is, as a rule, more healthy than one having 
only one or two actions in the day. 

The child must be taught early to have regular habits, and it is 
siuprising how soon an infant will learn what is required of it in the 
hands of a skilful nurse. Great care must be exercised in changing 
the napkins as soon as they are .soiled, otlierwi.se the skin will become 
excoriated The infant will generally give notice of this necessity 
hy crying. The napkins used for the infant must be made of soft 
material ; they must be carefully washed without any soda in the 
water, and thoroughly aired They should not be sent to the laundry 
but washed at home. 

The clothing for the infant should be warm and light in weight. 
The binder should be made of flannel and the vest of wool. All 
garments should be frequently changed, as apart from being stained 
by faeces or urine they become soiled by perspiration. 

An infant should have a warm bath once a day, and be thoroughly 
washed at night. Great care must be taken in drying the bahy and 
powdering the flexures. 
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BREAST-FEEDING 

In view of its importance to the health and well-being of the 
nation breast-feeding is a subject which has not received the attention 
it merits, and our knowledge regarding lactation, normal and abnormal, 
and of the practical management of mother and infant is of an element- 
ary order. More has been done on the Continent than in this country 
or in America, but the world-wide interest in all matters tending to 
the diminution of infant mortality and to the improvement of the 
physique of nations has given a great impetus to the study of breast- 
feeding. In regard to Great Britain, at any rate, it must be acknow- 
ledged that this study has rather been forced on the medical profession 
from outside, more especially by workers in social economics, than 
originated from within the profession. This neglect of the subject 
holds good alike for teachers, general practitioners, and even for those 
in the public health service. There have indeed been heard occasional 
voices crying in the wilderness, but the profession as a whole has not 
played the part it should have done in insisting strongly on the 
natural feeding of infants, 'fhe principle has been acclaimed, but 
merely with lip-service and has not been fought for with conviction. 
Text-bwks have devoted pages and even chapters to artificial feeding, 
but beyond expressing the pious opinion that breast-feeding is the 
best for mother and child nothing more is said on natural feeding ex- 
cept, perhaps, to give a list of the contra-indications and the methods 
to be adopted for arresting lactation. With such training it is not 
surprising that the family practitioner has either played a passive 
rdle and, without protest or with feeble demur, has fallen in with the 
whims of his patient or accepted the dictation of her monthly nurse, 
or, if he has played a more active part it has been to wean the infant 
from the breast because, in his ignorance of breast-feeding and infant 
management, it appears the easiest way out of his difficulties. 

It is a curious commentary on the triumph of science in making 
possible the rearing of infants on a substitute for their natural food 
that bottle-feeding should have become so general as almost to be 
taken for granted among certain sections of the commvmity. As soon, 
however, as the problem is approached from the point of view of the 
nation as a whole and the effects studied over large numbers, the evils 
of substitute-feeding become clear, and it is a question whether even 
the triumphs of science will enable a race to survive in the struggle 
for existence if it depends for the rearing of its young on the milk of 
another mammal. Its children deprived of their mothers’ milk are 
handicapped from birth in physical development and powers of resist- 
ance to disease. Well as an individual child may do on the substitute 
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one can only speculate on how much better he would have done on 
the real thing, for substitute-feeding must always be inferior feeding. 

As every practitioner of medicine should be prepared to justify 
the faith that is in him, some consideration of the reasons for urging 
natural feeding is required. The argument from physiology scarcely 
needs elaboration, but a few points in comparative physiology may be 
mentioned to illustrate the difficulty in finding a satisfactory substitute 
for the natural food of the infant. 

The proportion of the three primary food substances in milk bears 
a direct relation to the rate of growth, habits, and environment of the 
young mammal. If growth is rapid the proteid content is high : thus 
in the rabbit, which doubles its weight in a week, the proteid is 
8 times, in the bitch about 5 times, and in the cow 2 to 3 times that 
in human milk, the puppy doubling its weight in about 10 days and 
the calf in about 2 months instead of the 5 to 6 months taken by the 
baby. The variations in tlie other food substances are not as a rule 
so marked, except to meet special conditions, as for example the 
enormous projxjrtion of fat, amounting to nearly 50 per cent, in the 
milk of the whale, to allow for the great lieat-production necessary to 
maintain the bo<ly temperature of its young in arctic waters. Again, 
in cow’s milk tlie proteid is not only more than double that in human 
milk but diflfers also in its characteristics. The proportion of 
easeinogen to soluble proteid is more than 4 to 1 in cow’s, whereas in 
human milk the percentage of soluble proteid is nearly 3 times that of 
easeinogen (see table, p. 588). The curd of mother’s milk is thin and 
flocculent, while the easeinogen of cow’s milk forms a firm, tough 
curd suitable to the rumen of the calf, but trying to the digestive 
powers of the human baby. There are differences also in the degree 
of fat emulsion, which is finer in human milk, thus affecting also the 
ease of digestion and absorption. From the standpoint of preventive 
medicine the argument is equally strong. The child obtains its 
natiiral food at the body temperature, direct from the nipple, without 
chance of contamination and with its vital properties unimpaired. To 
the developing child gastro-intestinal disturbance and infections are 
the two''cliief dangers, and the greatest security against both is breast- 
feeding. In addition to the diminished risk of intestinal infection 
there is evidence to show that some degree of the immunity to infec- 
tions acquired by the mother is passed on to the infant through the 
breast milk. The poorer physical development and lessened resistance 
consequent on a disturbed or infected digestive tract, though difficult 
of proof, are recognized as much more frequent with bottle-feeding; 
the increased infantile mortality is easily shown by a study of vital 
statistics. 
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Our efforts in the past have been directed too exclusively towards 
perfecting the substitutes for mother’s milk instead of perfecting the 
management of breast-feeding, and have thus been along wrong lines. 
Although they have attained great success they cannot reach the 
results obtained by natm*al feeding, and this holds good for all mam- 
mals. The success of the she-wolf in rearing Romulus and Remus 
is not borne out by the almost uniformly unfortunate experience of 
the Zoological Society and stock-breeders in their attempts to bring up 
the young animal deserted by its mother on the milk of another species. 

So far the importance to the growth and health of the child of 
its natural food has alone been considered. To the mother also there 
are many advantages — better and more complete involution of the 
uterus and hence a quicker return to the normal, as well as moral and 
psychological benefits, difficult to explain, especially the greater and 
more intimate knowledge of her infant and its needs that comes from 
complete motlierhood 

The conditions in which breast-feeding is inadvisable for the 
mother’s sake are rare, e.g. grave distinbances of nutrition, tuber- 
culosis, renal and cardiac disease, and insanity. Syphilis of the mother 
does not asually call for suspension of nursing, and illnesses of 
short duration and mammary abscess mean only temporary cessa- 
tion. Vague ill-health, in which the patient is labelled as “delicate ’’ 
or “anaemic,’’ is often given as a reason for weaning without due 
consideration , being given to the necessity for it. In the great 
majority of such cases suckling could be carried out with benefit 
rather than harm, at any rate for sufficient time to show that there 
was some advantage to be gained by removing the child from the 
breast. The return of menstruation is no indication for weaning, but 
the occurrence of pregnancy is. 

Physiology of Lactation. — The breast is composed of lobes, 
about twenty in number, which are arranged radially from the nipple 
and are separated from one another by a varying amount of fat. 
Each lobe in its tmn is divided into lobules which are composed of 
acino-tubular glands. Each acinus is lined by a single layer of 
columnar epithelium richly supplied with blood-vessels. There are 
about twenty lobes drained by ducts each of which opens on the nipple. 
Fat globules, forme<l by the breaking down of the protoplasm of the 
cell itself, are seen in the cells of the glands. On the third or fovurth 
day after labour the breasts become swollen and distended, and 
often give rise to considerable discomfort to the patient This is the 
signal that the breasts are secreting milk. Although there is distinct 
tenderness, tension, and pain in the breasts, and the patient may 
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have a headache, this physiological secretion of milk is only 
exceptionally accompanied by a rise of temperature, and should 
fever be present for more than a few hours it is generally due to 
some infection of the genital tract. 

The milk of the mother in bulk is bluish- white in colour, though 
that squeezed from the nipple may often be of a yellowish tint. 
It is amphoteric or slightly alkaline in reaction, and contains harmless 
micro-organisms probably from the lactiferous ducts. The milk 
consists of a solution of proteids, sugar, and salts in water, and 
suspended in it are fat globules. The proteins consist of lactalbumen 
and caseinogen ; the sugar is in the form of lactose. The salts are 
calcium phosphate, potassium carbonate, chloride and sulphate, 
sodium chloride, and magnasium carbonate. Tire fats are glyceryl 
salts of olein, stearin, and palmitin. 

The proportion of the constituents is as follows : — 


Proteins 

Fat 


f caseinogen 0*4 per cent, 
(lactalbumen 1*1 „ 


Sugar 

Salts 


Water 


1'5 per cent. 


3-5 

6-5 

oa 

88-4 


>» 


»» 


The exact composition of the milk varies in different women and 
in the same women at different times. The general health and 
nutrition, the diet, the amount of exercise taken and the mental 
condition of the mother all have their effect. The milk first drawn 
off at each suckling, the fore-milk as it is usually termed, contains 
less solids than the later or hind-milk, which is richer e.specially in 
fat. There are also slight variations during lactation, the sugars 
and fat increasing slightly and tlie protein diminishing as shown 
by the following analyses (H. Maclean) : — 


Colostrum 

Protein. 

6 

Fat. 

2-5 

Sugar. 

3 

End of first week (transition milk) 

3 

3 

6 

End of first month (early milk) 

1‘5 

3*5 

7 

Six months (mid milk) 

1*2 

3-5 

7-5 

Nine months (late milk) 

1-1 

3-5 

7*5 


The most decided stimulus to secretion is the suction of a strong 
and himgry baby, and it will be seen that when there is deficiency 
in the supply our chief dependence must be placed on this reflex 
effect A definite interval of rest is also necessary, as overstimulation 
may result in fatigue of the glands and diminution of the flow. 
More credit has been given to diet in influencing the milk secretion 
than is warranted by scientific observation; an ordinary wholesome 
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mixed diet, containing chiefly what the woman has found by ex- 
perience to he readily digested, is best. An increased amount of fluid 
is necessary and purgation should be avoided. The secretion is 
greatly influenced by the central nervous system, and strong mental 
emotion may cause diminution and even suppression. Women of an 
anxious and emotional temperament do not make good nursing 
mothers. 

Management in Normal Cases. — Part of our care of the pregnant 
woman is directed towards preparation for nursing (see pp. 80 to 
86). The most important point in this connection is attention 
to the general hygiene, exercise in the open air, avoidance of 
irregularity in diet and action of the bowels, with strict observation 
of the hours of sleep and re.st. Dental hygiene and the treatment 
of oral sepsis should not be overlooked. In highly-strung women in 
whom the emotional element is predominant especial care must be 
taken to avoid all mental stress and strain and to secure adequate 
rest. Special points regarding the breasts and nipples are mentioned 
elsewhere (p. 540). 

After labour and after the mother has rested, i.e. within 12 
hours of birth, the baby should be put to both breasts and afterwards 
at four-hourly intervals during the day for a couple of minutes at a 
time till lactation is established. Not more than two mintites at each 
breast should be allowed, as the nipple may be injured by a strongly 
sucking baby tugging persistently at the nipple, also it may later 
result in an unwillingness on the part of the baby to take the breast 
if he has been left long enough at the nipple during the first two days 
to discover the uselessness of his efibrts. The chief object of this is 
to excite mammary activity by the stimulus of suction, and to 
begin the education of the child’s digestive and absorptive functions. 
The suction empties the breasts of the colostrum or early secretion 
present before the true milk Colostrum contains no caseinogen, but 
about 6 per cent, of soluble proteid, with some fat and broken down 
epithelium forming small round bodies known as colostrum corpuscles. 
The amount is very small, and probably not more than a drachm 
or so of fluid will be obtained by the child. So far as possible the 
giving of fluid to the baby should be avoided till the natural supply 
is ready. A hungry and thirsty baby is the best .stimulant to excite 
the milk-flow, and to satisfy these wants merely results in delayed 
and less efficient lactatioa If the child is fretful and troublesome a 
teaspoonful of boiled water may be given after sucking but not at 
other times. If lactation has not begun by the third day it may be 
necessary to increase this, or even to give a little humanized milk 
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diluted with 3 parts of boiled water not exceeding 1 ounce at a time, 
and if by the fourth day there is still no breast milk, the child 
should he put to the breast three-hourly during the day with no night 
feeds, i.e. 6 times in the 24 hours, and given li oz. of the above mixture 
after each sucking and not at any other time. If lactation is not fully 
established by the fifth day, partial breast and bottle-feeding must 
bo carried out, as explained later, till an adequate milk-flow is 
obtained If the breasts become full and liard it is inadvisable to 
rely on the baby alone to empty them, as the child may be over- 
fed or injury done to the nipples. If it is necessary to draw off the 
excess of milk it is better to express by the hand or iise the breast- 
pump. 

Position for Breast-Feeding. — When the lying-in mother was 
kept strictly on her back the early nursing was conducted by laying 
the baby alongside the mother, and this position was sometimes main- 
tained throughout lactation. Now that the advantage of sitting up, 
in promoting drainage of the lochia, has been recognized and a more 
sensible management of the puerperium adopted, it is far better that 
the mother should begin as she will continue and hold the baby 
across her body. The important point is that she should support the 
child’s head on the arm of that side from which the nursing is being 
done so that there is no drag on the nipple. The mother should hold 
the nipple between the first and second fingers so as to keep back the 
surrounding breast and prevent the baby burying its nose in it, and 
thus causing freq\ient dropping of the nipple from difficulty in 
breathing. 

Duration and Frequency. — The maximum time allowed for each 
feeding is 15 to 20 minutes and should never be exceeded. Naturally 
there is considerable variation in the rate of sucking, and often 7 to 10 
minutes will suffice. Too rapid feeding may result in the regurgitation 
of undigested milk and should be checked by the mother compressing 
the base of the nipple between the fingers so as to limit the flow. 
If the child is sluggish and shows a tendency to go to sleep, he should 
be stirred into activity and trained from the start to make the most 
of his time. A nipple kept too long in the mouth becomes softened 
and macerated on the surface and liable to crack. 

The question as to whether one or both breasts should be used 
for each feed must be decided for each case. At first it is usually 
best to use both, giving the baby 5 minutes at each, and as the flow 
increases more time is allowed for the first and less for the second, 
till, if the supply is ample, one breast only is used. If both are used, 
suckling should begin with the right aiid left breasts alternately; if 
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only one is used, each breast is used alternately. So far as possible, 
both breasts should be used equally, otherwise there is a tendency for 
one gland to be overworked while the other is insufficiently stimulated, 
so that failure in both may result. This is especially liable to occur 
as the result of the common habit of mothers carrying the baby on 
the left side and using the breast on that side more than the right 
breast. 

The old system of two-hourly feeding dui’ing the day and four- 
hourly at night was the chief came of difficulty with breast-feeding 
and thus of the great increase of artificial feeding. In the first place 
it resulted in the over-feeding of the infant with consequent dis- 
turbance of digestion, and in the second place it was so severe a 
tax on the mother that either her milk or her interest evaporated. 
Three-hourly feeding and no night feeds is the rule but the tendency 
has been to increase the interval to 4 hours, so that five feeds in 
the 24 hours is what is aimed at. No absolute rule can be 
laid down as to whether five or six feedings in the 24 hours 
should be adopted, but when possible the smaller number should be 
preferred. With the average-sized child and a good supply of breast 
milk the four-hourly intervals should be begun from the start ; with 
a small child or a baby with feeble power of suction, or if there is 
a deficiency of breast milk, three-hourly intervals should bo adopted, 
and the change gradually made to four-hourly intervals when the 
progress of the child and the milk secretion admit of it. Without 
making a fetish of clock-like regularity regular feeding hours save 
strain to the mother and thus aid mammary action ; as the child 
quickly adapts itself to regular meal-tirnes the sooner it is broken into 
habit in this way the better. The longer intervals allow time for the 
complete emptying of the stomach and rest for the digestive tract. 
For the mother the longer intervals have an undoubted preference ; 
she has much greater freedom for exercise in the open air and social 
intercourse, and with no night feeding has a more complete rest to 
mind and body, which in itself is favourable to good motherhood. 
With four-hourly feeding both breasts are often required at each 
feed. 

Care of the Nipples. — The treatment of the nipples during preg- 
nancy has been described elsewhere (p. 540). Before suckling the 
nipples should be washed with warm boiled water to remove any 
milk which may have run out and moistened their surface, and again 
after suckling ; they should then be dried and covered with a small 
absorbent pad to prevent soiling of the clothing by the escape of 
milk and avoid their becoming sodden and contaminated by soured 
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milk Great care must be taken to avoid sore nipples, and the 
precautions advised with this object should be carefully followed 
throughout suckling. 

Management of the Nursing Mother. — The nursing mother should 
lead as equable a life as possible in her circumstances. Excitement, 
evening entertainments, all worries and anxieties are detrimental to 
good lactation, and a quiet and souiewhat uneventful round with 
uninteri’upted sleep is highly desirable. Exercise in the open air, 
short of fatigue, and an ea.sily a.s,similated general diet with plenty 
of fluid between meals are the chief requisites. Green vegetables and 
fruit should form part of the diet on account of their richness in 
vitamines (p. 603), and the chief articles to avoid are highly seasoned 
dishes, pickles, curry, vinegar, and such like. The woman will not 
go far wrong if she eats what she knows by experience she can easily 
digest and avoids anything found by experience to cause indigestion. 
The traditional saying that “milk does not make milk” has this 
germ of truth in it that an unwonted diet, in which a woman in bed 
or taking little exercise is given glasses of milk between her meals, 
results in flatulence and indigestion and so in unsuccessful nursing. 
The extra milk should be restricted to 1 pint a day. The nursing 
mother requires more fluid than wlien not nursing, and in cases 
of scanty breast milk some increase of the fluid intake improves 
the flow. Plain water up to 2 or even 3 pints a day between 
meals is best ; once or twice in the day a cup of freshly made 
tea may count as part of this, but care should be taken not to allow 
gruel, soups, and milk to be substituted as being more “ nourishing ”. 
Such additional food merely interferes with the ordinary meals and 
produces indigestion from overfeeding and thus defeats its object. 
Stout, which has acquired some reputation as a lactagogue, probably 
owes what special advantages it may possess to the extra fluid taken, 
and perhaps to the maltose and extra carbohydrate which may be 
helpful with some patients. Alcohol is not required by the nursing 
mother and generally is harmful. Beyond additional fluid, and the 
avoidance of indigestible and highly seasoned foods, the nursing 
mother need make no alteration in her ordinary diet. Indigestion 
and constipation are both harmful. Frequent or excessive purgation 
is also to be shunned. 

Bed-exercises, massage, and fresh air as described on p. 538 are 
helpful to the lying-in mother at the beginning of lactation, and once 
the mother is able to resume her ordinary duties, she should lead her 
ordinary life, but make a point of morning and afternoon outdoor 
walk and merely avoid fatigue. 



DEFICIENCY OF BREAST MILK 


593 


IVIanagfement in Difficult Cases. — It is impossible to consider the 
difficulties in regard to the mother apart from those arising in the 
child ; they are so dependent one on the other that maternal and in- 
fantile troubles must be considered together. For the sake of arrange- 
ment, however, it will be simpler to begin with the troubles as they 
affect the mother and her breast, and take the infantile troubles after- 
wards, although this may involve some repetition. 


DEFICIENCY OF BREAST MILK 

Cause 

Absence or deficient development of the breasts is very rare ; less 
rare causes are nutritional disturbance, the severer degrees of anaemia, 
and serious organic disease. Such conditions happily occur in a 
very minute fraction of child-bearing women. It is remarkable how 
often in tlie ill-nourished and in apparently the most unlikely sub- 
jects Nature’s efforts to preserve reproduction I’esult in an adequate 
milk-flow, sometimes in patients in whom it is undesirable to allow 
suckling, such as the tuberculous. The fat woman is generally a 
poorer nurse than the spare woman. Among the working classes 
failure to breast-feed is much rarer than in the well-to-do, especially 
if those women who do not attempt it or give it Tip liecause they go 
out to work are excluded. In the majority of cases failure to nurse 
is due to tlie psychological or nervous factor and not to the general 
nutrition or to the breast itself. 

If natural feeding is to be brought back to its proper place in the 
rearing of children, this question of the causes of failure to suckle 
must be more fully considered. 

Experience has proved that nearly every woman willing to do so 
can suckle her baby. The percentage of failures under proper super- 
vision is very small ; under 5 per cent, will fail to nurse for 6 months 
and under 1 per cent, for 3 or 4 months. The least liopeful case is 
that of the woman with little maternal instinct, whose interests and 
inclinations di'aw her elsewhere as soon as she can resume her 
ordinary mode of life. Among those who do not actually refuse to 
nurse their baby are some who grudgingly acquiesce in doing so for 
a month or two “to give the baby a start’’. They have no desire to 
make a success of what they regard as a needless tax on their liberty, 
and commonly they are only successful in proving the truth of their 
prophecy that they were not equipped by Nature to be a nursing 
mother. Suggestion plays a large part in many cases ; her mother 
tells her she was brought up on the bottle, and her friends and 
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relatives have advised this or that patent food ; her nurse has ordered 
a full bottle-feeding equipment in anticipation of the expected, and 
the moment the birth of her baby is announced in the papers she is 
flooded at every post with samples and advertisements from the 
patent food-mongers in which she reads such glowing accoxmts of how 
babies’ lives have been saved by this substitute and that substitute, 
that it is not remarkable she should accept it as almost inevitable that 
her child should be reared artificially. Want of confidence in her 
own powers is a poor attitude of mind in which to start nursing. 
Anxiety as to whether she will succeed or not, worry as to how the 
baby is doing, especially if the daily oi* weekly weighings disappoint 
expectations, and any other similar cause of nervous upset, all help to 
produce difficulty. 

Depressed or deformed nipples, cracked nipples causing pain on 
suckling, or a baby that cannot stimulate mammary action by good 
suction are also frequent causes of failiu’e. 

Consideration of these causes will suggest the remedy. The 
mother should be treated through her pregnancy and lying-in on 
sound hygienic lines and every effort made to give her confidence in 
her powers and to remove all suggestion of failime. Each patient will 
present a problem in herself. The stupid and ignorant mother and the 
woman who has no instinct to do her part will be the most hopeless. 
The nurse, husband, and relatives must not be lost sight of. The 
practitioner should discover and retain those nurses who are most 
successful with his patients and appear able to influence and help 
them and wipe off his list those who are either not helpful or, still 
more, positively antagonistic. Some monthly nurses and many more 
children’s nurses are only too anxious to obtain that complete control 
of the infant which bottle-feeding gives them, and do all they can 
to discourage rather than assist the mother. The husband or the 
patient’s mother may also be of the opinion that nursing is a needless 
burden, and their remarks constantly repeated will quickly obliterate 
any impression made at the occasional visit of the medical adviser. 
Much can be done by assuming without question that breast-feeding 
will be carried out and contriving that everything is arranged on that 
supposition, instead of exactly the reverse as is so often the case. 
Discussions with the muse regarding the infant and its progress 
should be conducted away from the mother, and all reports given her 
should be as encouraging as possible. The endeavour should be to 
produce an atmosphere of quiet and assured success, as that, next to 
a strong sucking baby, is the best lactagogue. 

Prematiuity and feebleness of the infant, inability to suck owing to 
nasal catarrh, cleft palate or other cause may result in failiue to 
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establish or maintain the flow of milk The breast-pump does not 
give the same stimulus as sucking, but should be tried in such cases. 
The plan, easily adopted in a hospital or home where there are other 
patients, of borrowing a stronger infant to start the breasts into 
activity is not always possible. 

It must not be forgotten that although lactation is usually 
established at the fourth day, mucli longer delay may occur and 
success yet be obtained. 

If trouble shows itself in the infant, constant crying, sickness, 
not thriving and such-like, a careful investigation of the reason for 
this must be made. It is imjHjrtant not only for the immediate diffi- 
culty with the child but because a crying and ailing baby will be a 
source of woiry to the mother and react on her milk supply. As 
these cases are the most frequent causes of failure to breast-feed they 
call for detailed consideration. In the first place the traditional ex- 
planation that the milk is not suiting the child must be dismissed ; it 
may be said at once that the quality of the milk is never the cause of 
the child not thriving. It may give rise to temporary disturbance 
from nervous or digestiv'e or other trouble in the mother, but never to 
more than this. In the first place, it should be determined that the 
crying and restlessness of the child is not due to other than digestive 
cause ; that it is not due to overheating and overclothing or to 
cold ; to bad management, bx) much handling or being exhibited 
to visitors, so that sleep and rest are interfered with ; to some 
infection, if colds and influenza are in the house, and so on. In 
tlie next place, if the disturbance appears to bo gastro-intestinal in 
origin it is nearly always due to overfeeding — i.e. the quantity 
and not the quality is to be blamed, and the frequency and duration 
of feeds must be investigated. In the majority of cases of digestive 
disturbance of the infant at the breast, especially in the first month, 
the trouble arises from overfeeding. Nature intended the infant to 
wait for a couple of days or so before receiving any foo<l, and then to 
take small quantities till the digestive and absorptive machinery had 
learnt their duties. For the first two days nothing is taken, and on 
the third 6 ozs., on the fourth 9 ozs., on the fifth 12 ozs., by the end 
of the week 15 ozs., by the tenth day 18 ozs., and the full pint will 
not be reached on an average till the end of the second week. If 
these figures are studied it will be recognized that the average-sized 
baby will readily exceed them and in the majority of cases will do 
so without harm, but if the excess is considerable, or the digestive 
powers feeble, disturbance will arise. Anxiety to get back to the 
birth-weight has not been an unmixed blessing, and the desire to 
start the child gaining quickly has resulted in overfeeding, which 
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commonly shows itself after a few weeks in a gastro-intestinal upset. 
Such upset following on a rapid increase in weight is especially 
likely to be due to this cause. The great advantage of beginning 
four-hourly feeding from the start is the lessened risk of overfeeding, 
so common with the old two-hourly system. It is much better to err 
on the side of underfeeding — slight underfeeding will not produce 
intestinal disturbance — than on the side of overfeeding, as once 
digestive disturbance is set up recovery is slow. After the duration 
and frequency of feeding have been investigated the next thing to be 
discovered when the baby is not going on satisfactorily is how much 
milk is taken in the 24 hours, and difficulty in regard to this explains 
why so many doctoi's and nurses have preferred bottle-feeding with 
its known amounts to the breast with its unknown. 

Drawing off the milk from the breast by expression or with a 
breast-pump gives sucli unreliable results that it is useless in cases of 
suspected overfeeding ; test-weighing, i.e. weighing the baby before and 
after suckling, is the only satisfactory method. More delicate scales 
than the usual nursery spring-balance are necessary, but the ordinary 
grocers’ scales weighing to a quarter of an ounce are quite satisfactory. 
The baby’s clothes need not be removed. The baby is balanced on the 
scales before going to the breast, after nursing replaced, and the necessaiy 
weights added to balance give the amount of footl taken. Should 
the baby’s diaper be soiled after the first weighing it must not be 
changed till after the second weighing. A single test-feed is of no 
value, as the feeds vary greatly in amount, and a whole day’s weigliing 
at least must be taken. If the test-feeds show that the child is taking 
more than its proper allowance {i.e. somewhere aliout the figures 
already given for the first two weeks, 21 ozs. for the third week, 
24 ozs. for the fourth week, 25 to 27 ozs. for the second month, and 
27 to 30 ozs. for the third month) alteration in the frequency and dura- 
tion of feeding will suffice ; if the weighings show that insufficient 
quantity is being obtained, the feedings if previously four-hourly must 
be increased to three-hourly, and if that does not produce the required 
additional milk, mixed breast and bottle-feeding must be begun. 

MIXED BREAST AND BOTTLE-FEEDING 

The traditional notion that it was harmful to rear a baby by 
partial breast-feeding and that the two milks disagree is erroneous. 
Indeed Pinard has very emphatically stated that mother’s milk aids 
the digestion of cow’s milk. But the strong argument for mixed 
feeding is that if conducted properly the breast milk may not only be 
retained but increased, so that instead of the child being weaned from 
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its natural food, bottle-feeding becomes unnecessary. Success or 
failure must be judged by whether the breast-feeding is maintained 
or not ; its complete restoration is what is to be aimed at ; mixed 
feeding is second-best, and failure is marked by the entire cessation of 
breast-feeding. 

Alternate bottle and breast-feeds are fatal, as not only are the 
number of stimuli in the shape of suckings by the baby diminished, 
but the baby obtaining a larger meal with less exertion from the 
bottle, ceases to work at the breast as he should, so that the stimuli 
also become less jiowerful. Thus early does the human animal show 
his characteristic instinct to get its living with the least possible 
exertion. Hence the bottle-feeding must supplement each breast- 
feeding, the supplementary food being given after the baby has done 
its utmost at the breast, the amount given being barely sufficient to 
make up the shortage, the milk not t(X) sweet and the teat not 
too easy. The next point, therefore, is how this extra amount 
is to be calculated. For the first three weeks of life a rule of tluimb 
method based on the requirements of the average baby will suffice. 
On p. 589 it was said that if lactation was not established, 1^ oz. of 
one part of humanized milk to 3 parts of boiled water should be given 
on the fourth day after each time the child was put to the breast, 
i.e. 2 J ozs. of liumanized milk in the 24 hours. In the event of the 
milk-flow being deficient and supplementary feeding necessary the 
amount of the two milks required will be as follows: on the fifth 
day, 6 ozs. of milk ; from the fifth to the tenth days this should be 
increased gradually to 12 ozs., and from the tenth day to the beginning 
of the third week to 15 ozs. With a small baby the amounts would 
be somewhat less, and with a large baby slightly greater. Thus, 
suppose on the seventh day 6 ozs. were obtained from the breast, 
another 3 ozs. would be required in supplementary feeding or f oz. 
after each feed ; if on the tenth day 6 ozs. were obtained from the 
breast, 6 ozs. of humanized milk would be needed, but if the breast 
milk by this time had increased to 9 ozs., only 3 ozs. of supplementary 
milk would be given. The humanized milk should be diluted with 
boiled water or 2| per cent, lactose solution, so as to increase the fluid 
intake, making it increase from a total of 12 ozs. of fluid on the fifth 
to 18 on the tenth, and the full pint by the end of the second week. 

From the beginning of the third week onwards calculation based 
on the caloric requirements of the infant in accordance with its weight 
and age will give better results, and allow for the difference in caloric 
value between mother’s milk and humanized milk. On a milk diet 
the food value in calories is a simple calculation compared with a like 
calculation for the adult on a mixed diet. One ounce of human milk 
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and 1 oz. of cow’s milk each provides somewhat over 20 calories, and 
1 oz. of humanized cow’s milk about 10 per cent, less or between 18 
and 19 calories (1 oz. of proteid or carbohydrate 120, 1 oz. of fat 260 
calories). From the third week to the third month the child requires 
about 50 calories for each lb. it weighs, and after that the required 
amount per lb. of body weight diminishes from 45 in the fourth month 
to 40 by the ninth month. Suppose the baby weighs 8 lbs. at three 
weeks its daily requirement will be 400 calories, i.e. about 20 ozs. of 
breast milk or 22 of humanized milk. If the test-feeds show that 
slightly less than 20 ozs. were obtained daily from the breasts, no 
supplementary feeding would be necessary, but special measures as 
described later would be taken to increase the flow. Suppose, for 
example, the test-feeds show only 12 ozs. from the breast or 240 cal- 
ories, ie. a deficiency for this weight of 160 calories. To make this 
good in humanized milk at 18 calories per oz. will require 9 ozs. daily, 
or 1| oz. to supplement each feed. Experience of test- feeds shows 
that the first feed in the morning greatly exceeds tlie others, and that 
this feed therefore does not require supplementing unless the breast 
milk is very deficient. The midday feed is generally the smallest and 
requires supplementing more than the others. It is better to try and 
distribute the supplementary food in accordance with the requirements 
of each feed rather than evenly tliroughout the day without reference 
to the amount obtained from the breast. It is better not to give quite 
up to the full caloric requirement, as the child kept a little hungry 
will make a better effort at the breast, so this will be reduced to say 
1 to oz. after each of the 6 feeds, so that 350 to 375 instead of 
400 calories will be taken. If the measures taken to increase the 
breast milk are successful, the extra feeding will be proportionately 
diminished, so as to keep the caloric value of the two foo<ls slightly 
below the calculated quantity for a baby of that weight till the proper 
amount is obtained from the breast alone. If mixed feeding has to be 
continued the amount of artificial food to supplement the breast milk 
will be calculated in accordance with the weight and age of the baby 
and the amount obtained from the breast. 

RESTORATION OF BREAST-FEEDING AFTER DISCONTINU- 
ANCE 

Breast-feeding has occasionally to be discontinued for a time 
owing to temporary illness of the mother or infant, and patients are 
frequently seen in whom breast-feeding was abandoned because of 
failure to manage it properly. In many of such cases the change 
has only made matters worse, and advice is sought because the baby is 
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suffering seriously from malnutrition. Breast-feeding can often be re- 
stored in such cases after being given up for some weeks, even so long 
as two months if a good flow had been present in the early days of 
lactation. The method to he adopted is much the same as has been 
described above for mixed feeding together with special care of the 
mother. 

Dr. Truhy King, of Dunedin, New Zealand, who has been so 
successfxil in this way, and did so much during his stay in this 
country to interest and instruct the profession here in his methods, 
depends on no medicines or fancy treatment. Tlie mother is managed 
on strictly hygienic lines, taking regular outdoor exercise morning 
and afternoon ; at least I4 pints of extra fluid, the greater part water, 
are given daily and three g(X)d meals of wholesome food, and efforts 
made to keep the bowels regular with the least possible use of aperients. 
With this object a glass of water and a raw apple are given about 
an hour before breakfast, and the diet made as laxative as jx)ssihle 
by the inclusion of oatmeal porridge, brown breail, ti'eacle and fruit. 
If these measui'es do not suffice small doses of a mild aperient, such 
as ext. case, sagrad. liq. rq x, are given three times a day, and the 
dose diminished gradiially as regular action of the bowels is established. 
Great emphasis is laid on overcoming sluggishness of the bowels, as 
it seems to be accompanied by a sluggish tendency in all the 
maternal functions. A cool or cold sponge is taken in the morning, 
and the breasts stimulated by massage and hot and cold sponging 
twice a day. The latter is carried out by having two Ixjwls, one 
with cold and one with hot water, and a separate sponge or cloth 
in each ; each breast is then bathed in tixrn, first from the cold and 
then from the liot water, changing quickly fi’om one to the other ; 
after five minutes’ alternate bathing the breast is dried witli a rough 
towel and rubbed from without towards the nipple, the breast being 
meantime supjx)rted with one hand The nursing mother is also made 
to take a definite time (usually half an hour) of rest with the feet up 
each day after the midday meal In addition to this, great importance 
must be attached to the confidence and peace of mind of the patient ; she 
is assured of success, and ever3d;hing is done to banish any idea of the 
possibility of failure from her mind If admitted with her baby to the 
home she is sent out for her walks with a patient already cured, so 
that the faith that comes from cure accomplished is communicated to 
the one in hope of its accomplishment. This atmosphere rormd 
the patient is one not easy to produce, but undoubtedly plays an 
essential part in the success of the treatment — it is suggestion carried 
to its utmost. 

Besides the general and psychological management of the mother, 
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the method of restoring the breast-feeding is so similar to what 
has been already described that perhaps the best plan will be to 
illustrate it by a case from Dr. Truby King’s New Zealand Hospital 
as recorded by him. 

The mother and child were admitted a month after labour. 
Bottle-feeding had been begun about a fortnight after birth and 
had been the only feeding for a week. The child was not doing 
well and was but 6 ozs. over birth-weight. Mother and child lived 
an open-air life ; the mother took graduated cold baths, had a good 
rub down and then active walking exercise before breakfast. Strict 
attention was paid to the bowels, and the breasts stimulated by 
massage and alternate cold and hot sponging. No drugs and no special 
feeding were required. The child was put to the breast every three 
hours in the daytime with no night feeding. On tlie first day of 
admission, only a little over 1 oz. of breast milk was obtained as 
shown by the test-feed weighings, and 10 ozs. of humanized milk 
were used as supplementary: on the second day ozs. of breast 
milk were obtained and 11 ozs. of humanized milk given: on the 
third day a little over 13 ozs. of breast milk were recorded and 2^ ozs- 
of humanized milk given : on the fourth day 13 ozs. of breast milk 

and 6^ of supplementary : on the fiftli day 16.J ozs. of breast milk 

and 3 1 of supplementary : on the sixth day 17-| ozs. of breast milk 

were recorded and all supplementary feeding stopped : on the seventh 

day 21 ozs. and by the ninth 26 ^ ozs. of breast milk or rather more 
than the average requirement. Diiring the first week the child 
gained 1 oz. in the first half of the week, and by the end of the 
week 6 ozs., or as much as had been gained since birth. 

Some points in this call for explanation. To begin with the 
child was given only about half its due allowance at first, but the 
daily allowance of fluid was kept up to the normal by adding water 
to the bottle-feedings — the first day being half and half. This was 
done because the child was suffering from malnutrition in which 
all its functions become sluggish ; its metabolism is at low level 
so that it does not bum up so much and at the same time its appetite 
is poor and digestive capacity impaired. As the vitality of the infant 
improves more is required and the art in the feeding of such ill- 
nourished babies lies in advancing the food-allowance caiitiously, so 
as to try to meet, but not overstep, the growing powers and require- 
ments. All supplementary feeding was stopped on the sixth day, 
(although only 17^ ozs. instead of 25 ozs. were obtained from the breast), 
in order to induce more vigorous sucking, with the result that 21 ozs, 
were obtained in the succeeding twenty-four hours. The nursing was 
soon able to be conducted at four-hourly intervals, and at seven months 
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the child, fed entirely from the breast, was 3 lbs. above the average 
weight at that age, and the mother in excellent health. 

In the case of an infant already enfeebled by malnutrition the 
problem of how to begin is simplified if the caloric value of the food 
the infant has been able to take can be calculated, as it is best to 
start with the equivalent in breast and humanized milk and gradually 
increase this by about 40 calories a day so far as its progress, judged 
by the character of its motions and its general condition, will permit. 
In this way the caloric value of the food may be increased until it 
actually exceeds the theoretical caloric requirement calculated on its 
weight by 30 to 50 per cent., which limit, however, should not be over- 
stepped. As the weight approaches the normal line for a baby of 
that age the excess should be diminished, and endeavour should be 
made to keep the gain in weiglit .somewhere about this normal line. 
It is much better to go slowly with a child that has suffered from 
any disturbance of digestion rather than risk another upset. The 
following table illustrates the method adopted for an infant of 3 weeks, 
suffering from under-feeding, that weighed 6| lbs. at birth : — 


Age 

3 Weeks. 





Supplementary Total Caloric Theoretical 

Weight. 

Breast Milk. 


Food ill 

Value of 

Caloric Re- 





Calories. 

Food. 

quirement. 

1st day 

6 lbs. 

44 ozs. = 85 cals. nil 

85 

300 

2nd „ 


6i 

„ =125 

99 

+ 45 

160 


3rd „ 


7i 

„ =145 

99 

+ 60 

205 


4th „ 


8i 

„ =170 

99 

+ 40 

210 


5 th „ 


9i 

„ =185 

99 

+ 30 

215 


6th ,, 


lOi 

„ = 205 

99 

+ 30 

235 


9th ,, 

6 lbs. 8 ozs. 

m 

,, =275 

99 

+ 20 

295 

325 

At 5 weeks old 

6 „ 12 „ 

16 

„ = 320 

99 

nil 

320 

336 

») ^ )» »» 

7 „ 0 „ 

16J 

„ = 330 

99 

»» 

330 

350 

7 

99 ' 99 1 * 

7 11 „ 

21} 

„ =436 

99 

»» 

436 

886 

»» ® 99 9 9 

8 „ 4 „ 

23 

„ =460 

99 

99 

460 

412 


The first day was devoted to ascertaining what was obtained from 
the breast, and the caloric value of the food increased gradually by 
humanized milk supplementary feeds. As the case was one of pure 
starvation the baby gained on less than the theoretical requirement, 
which was not reached until it was over 6 weeks old. No supple- 
mentary food was needed after the child was 5 weeks old. The 
theoretical requirement was exceeded in the last 2 weeks as the child 
had made up the deficit and was the average weight for its age. 

This example will indicate the possibilities opened up by a study 
of breast-feeding, and especially by the application of the results of 
test-feed weighings. Drugs are useless except for their suggestion 
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effects ; malt extract is perhaps the most useful, as it contains chiefly 
a valuable carbohydrate food, maltose, and for its laxative action. 

The student while attending his midwifery cases should take 
every opportunity of studying the management of breast-feeding and 
should follow the cases in the Infant Welfare Clinic, so as to learn 
the management in the older infants and to see the results obtained 
from successful breast-feeding. The normal baby must be studied 
from the physiological standpoint, with the idea of observing the first 
signs of disordered function and remedying it before definite evidence 
of malnutrition is obtainable. 

Wet-nurse. — If an infant is premature or puny and tlie mother 
has no milk, it may be necessary to consider the question of wet- 
nursing. Generally speaking, a wet-nurse sliould be avoided, as 
an infant can usually bo reared artificially, but there may be ex- 
ceptional cases when a wet-nurse may be the only hope of saving 
its life. Her antecedents must be carefully inquired into ; she should 
be a married woman and preferably a multiparoTis one. The wet- 
nurse and her infant must be carefully examined, and a Wasser- 
mann’s test applied to mother and child She should be free from 
tuberculous taint, her breasts should be active and the nipples well 
formed, and the infants should be about the same age. A syphilitic 
child must not be suckled by a wet-nurse. 

Weaning. — A child should be weaned at nine months. This 
statement has often to be modified either for the sake of the mother 
or infant. A mother should give up nursing rather than drag on in 
indiflerent liealth, as the quality of the milk will suffer. It is some- 
times advisable for a mother to nurse her infant longer if it is re- 
covering from an illness, or if by continuing a little longer she will 
avoid weaning in the summer months when diarrhoea is so prevalent. 
Weaning should be gradual ; one or more breast-feeds should be missed 
in twenty-four hours and artificial food substituted, which then gradu- 
ally replaces the breast-feeding. 

The Growth of the Child. — The average weight of a healthy 
full-time cliild is about 7 lbs., males being slightly heavier. Owing 
to the insuflBciency of food supplied to the infant by its mother, 
and owing to the passage of meconium, urine, and perspiration, 
the infant generally loses some 8 ozs. of weight during the first two 
or three days of its life ; this loss, however, is generally regained 
by the end of the eighth day. The average daily gain for the first 
few weeks of life is nearly an ounce a day, though a gain of 4 to 
6 ozs. a week may be considered as quite satisfactory. 
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The cJiild at the end of five months is generally double its birth- 
weight, and at the end of the first year treble its birth-weight. The 
average gain during the first few years of life is 4 to 5 lbs. each 
year. 

The average length of a full-time child is 20 inches. The child 
is generally 24 inches long at six months of age, and 27 inches long 
at the end of the first year. 

The milk teeth, twenty in number, begin to be cut at the seventh 
month, the lower central incisors being the first to appear ; the others 
follow at intervals, and the milk dentition should be completed by 
the end of the second year. Dentition starting as late as the tenth 
month is often a sign that the child is being improperly fed, and it 
may be of rickets. 

The anterior fontanelle should close by the eighteenth month 
even if of large size at birth. The posterior fontanelle closes at birth. 

VITAMINS 

Fortunately for the future generations the output of science has 
outstripped the knowledge gained by what is known as experience, 
and the faulty metabolism exhibited by imperfectly fed infants should 
now be prevented by the practical application of those scientific facts 
which are now soundly established. The immediate and probably re- 
mote {i.e. dentition, etc.) effects of an inadequate diet in childhood cannot 
be too strongly impressed upon those responsible for the feeding of 
infants and growing children. 

The incidence of rickets and scurvy in infants depends on the 
absence from its diet of certain accessory food substances which are 
known as vitamins. These vitamins wcur in minute quantities, and 
their nutritional importance is out of all proportion to the amount con- 
sumed, They are probably analogous to or act in very much the 
same way as internal secretions and hormones. The important point 
is that an animal (the word is used in its widest sense) can be fed on 
a diet producing the requisite number of calories, but yet, without 
vitamins, that animal will not grow and will eventually perish. 

It is essentially a disease of artificially fed infants whose diet is 
composed wholly of “foods” in the preparation of which no fresh 
milk is used, or, on the other hand, the milk mixture used has had its 
vitamin content destroyed by prolonged pasteurization at a temperature 
of 165° F. 

For the successful rearing of artificially fed infants it is necessary 
not only to give them the requisite quantity of proteins, carbohydrates, 
fats, and mineral salts in the correct proportions, but, in addition, there 
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must be included in the food those elements known as vitamins. 
The exact nature of this element, or rather group of elements, is, in 
the present state of our knowledge, unknown. It is best to regard 
them simply as agents which, for some reason or other, prevent the 
onset of various diseases known as “ deficiency diseases,” among such 
diseases being beri-beri, palagra, scurvy, and rickets. 

These vitamins are usually classified under the terms : (1) Fat- 
soluble A. (2) Water-soluble B. (3) Water-soluble C. 

Fat-soluble A is abundantly found in milk fat (except in the case 
of stall-fed animals), cod liver oil, and egg yolk. It is absent in 
vegetable oils (with the exception of pea-nut oil) and lard. The im- 
portance of its source of supply in regulating the diet of an infant, and 
the avoidance of margarine as the sole source of fat in the growing 
child cannot be overstated There is also evidence to show that the 
expectant mother should have a diet rieli in vitamins for the purpose 
of storing up these substances for the nourisliment of tlie infant. 

Water-soluble B is contained in the germ or embryo of cereals. 
The advent of steam milling witli the removal of the liusk and delicate 
lining embracing the embryo brought about the incidence of beri-beri 
or polyneuritis in the rice-eating nations, which can be cured or pre- 
vented by the substitution of unpolished for polished rice. 

Water-soluble C is found in the juices of fruits and vegetables, 
especially in oranges and lemons, and is an anti-scorbutic remedy. 

The practical importance of vitamins in the dietetics of infants is 
the avoidance of a food devoid of these accessory food substances. In 
all cases a child should be breast-fed, if possible, and if this is im- 
possible, the substitute should consist of fresh milk, if pn)curable, 
which should not have its vitamin-content destroyed by prolonged 
heating. In the event of the failure of the supply of breast milk or 
of cow’s milk, or the inability of the infant to assimilate them, it may 
be necessary to use a dried preparation of milk. In these circum- 
stances it is absolutely essential to supply vitamins preferably in the 
form of cod-liver oil, with or without the addition of orange juice. 
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ARTIFICIAL FEEDING 

It is most important for the student to recognize that there cannot 
be any standardized method of aiHAcial feeding for infants. A baby 
is not an automatic machine into which can be put a certain mixture 
with a guarantee that the excreta will always be the same. Should 
artificial feeding be necessary, the first difficulty to be faced is that 
babies differ from one another almost as night from day. Some are 
large, others small, some are fat, others thin, some are weak, others 
strong, some are able to digest cheese and gin, if their parents are 
to be believed, while the digestive organs of others are so delicate 
that the doctor may well be at his wits’ end to know how to keep 
them alive. 

Success in the artificial feeding of infants is largely a matter of 
experiment, since each infant must be separately studied and pre- 
scribed for in accordance with its own tested digestive capabilities. 
The only sure signs that the f(.)od prescribed is really suitable for 
the infant are that it gains steadily in weight, is free from pain and 
sleeps well, that its temperature and motions are normal, and that it 
appears satisfied. 

The following remarks on artificial feeding are therefore merely 
set down as a guide to the student, and the directions given and 
quantities of tlie various ingredients advised refer to what has been 
found by experience as suitable for the average baby, but will in the 
case of many infants require modification. 

With the better management of breast-feeding the number of cases 
in which artificial feeding is necessary will be found to be small. 
Death of the mother and such occasional grave diseases as we 
mentioned on p. 587 may rarely be the reason for artificial feeding. 
The usual cause, however, is unwillingness on the part of the mother 
or lack of ettbrt in establishing an adequate flow of breast milk. If 
the child cannot be fed entirely from the breast, mixed breast and 
artificial feeding on the lines already described should be attempted, 
and complete substitute feeding only adopted if this also is a failure. 

(605) 
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The choice of these substitutes is legion, and if the advertisements 
are to be believed they are even better than that supplied by the 
mother herself. The very composition of some at once condemns 
them. It is found most satisfactory to use cow’s milk, which can 
be modified and built up into a close imitation of human milk. 

Cow’s milk consists of the same constituents as human milk, but 
in very ditferent proportions, as the accompanying table shows : — 



Human Milk. 

Per 

Cent. 


Cow’s Milk. 

Cent. 

Proteins 

f caseinogen 0*4 per cent.\ ^ 

Proteins 

r caseinogen 3 percent ) 
(^lactalbumen 0*76 ,, ^ 

1 lactalbumen 1*1 


Pat . 

. • • . 

. 3*5 

Pat . 

3-50 

Sugar 


. 6-5 

Sugar 

4-25 

Salts 

. . 

. 0-1 

Salts 

0-50 

Water 

. 

about 88*4 

Water 

88-00 


I'he differences between Iminan milk and cow’s milk have already 
been referred to ; but emphasis may again be laid on the caseinogen 
as the difficult factor. This difficulty is not merely due to the 
difference in proportion, which can easily be altered, but in the 
nature which can be modified only slightly. It is tliis difference in 
the caseinogen of the two milks whicli must especially be kept in 
mind in artificial feeding. On the addition of an acid to cow’s milk 
the curd formed from the caseinogen is solid and not flocculent like 
that of human milk. The reaction of cow’s milk as supplied by 
dairies is acid and it is teeming with micro-oi’ganisitis, while human 
inilk is alkaline and relatively sterile. 

The modification of cow’s milk so as to make it resemble human 
milk in composition is effected by — 

{a) Diluting the milk ; 

(6) Altering the formation of the curd. 

{a) Dilution . — The simplest and best diluent for milk is boiled 
water. Dilution is carried out imtil the proportion of proteins in the 
mixture approximates to that in human milk. This will require 
dilution with an equal volume of water. Naturally this dilutes the 
other constituents, and the percentage of fat and sugar is reduced 
roughly to 2 per cent. To make up this deficiency cream and sugar 
must be added. Now, cream varies considerably in the amount of fat 
it contains. Centrifugalized cream contains 48 per cent, of fat, and 
that sold commercially necessarily contains some preservative, and 
so this variety should be avoided. Cream recovered by gravity, 
that is, by allowing the milk to stand covered in a long jug and 
skimming the cream off the top, contains 12 to 16 per cent, of fat, 
and is a very satisfactory form to use. Nursery cream can now be 
obtained from most of the leading dairies containing 20 per ceni of 
fat Sugar should be added in the form of lactose. With a known . 
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dilution of the milk, and the percentage of fat in the cream known, 
it is only a question of simple arithmetic to calcidate the amomit 
of cream which should be added. The addition of two teaspoonfuls 
of a 20 per cent, cream adds about 2 per cent, of fat to 3 ozs. 
of the mixture ; the addition of a teaspoonfxxl of lactose to the same 
amount adds 5 per cent, of sugar. 

(b) Altering the Formation of the Curd . — This is effected by using 
sodium citrate or diluents other than boiled water. The diluents 
in common use are barley-water, oatmeal- water, and rice-water. 

Gitrated Milk . — The curd of milk may be rendered moi'e floccu- 
lent by tlie addition of sodium citrate to milk. One grain of .sodium 
citrate is added to each ounce of milk in the mixture. 

Barley-water is prepared by taking a teaspoonful of prepared 
barley and making it into a thin paste with cold water. Boiling 
water up to half a pint is then added, and the mixture is boiled and 
constantly stirred for five minutes. 

Barley-water contains starch, and so as an article of diet for an 
infant for any length of time is unsuitable. 

It is thought that these diluents act to some extent as mechani- 
cal buffers to the formation of solid curds, and it is certainly found 
that the milk which was previously undigested becomes digested. 
These starchy diluents are often found useful in infants which are 
habitually constipated, as tlie granules of starch seem to act as an 
irritant to the intestinal tract. But they must be used with caution, 
as some infants have a tendency to diarrhma with the use of starch. 
There arc many other and better means of regulating the child’s 
bowels than by the administration of starch. 

It has been found in practice that the healthy infant does not 
require great dilution of cow’s milk although the caseinogen is in 
great excess. By the addition of citrate of sodium in the proportion 
of 1 grain to each ounce of milk the curd becomes more broken 
up and .so more digestible. 

The following mixture will be found suitable for a healthy infant 
of normal weight until it is a month old : — 

Humanized Milk 


Top milk (boiled) 9 ozs. 

Lime water . 1 „ 

Boiled water 10 „ 

Sugar of milk 2 tablespoons. 

Pasteurize and cool rapidly. 

The top milk is prepared by putting on one side in a narrow 
4all receptacle 30 ozs. of new milk for five hours in a cool safe. 
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Nine ounces are now taken off the top. This will contain about 
three times as much fat as cow’s milk. 


Humanized Milk with Whey 


Boiled whole milk . 

Fat emulsion, 50 per cent. 
Lime water 

Whey .... 
Boiled water . 

Sugar of milk . 


9 ozs. 

6 teaspoons 
IJ ozs. 


10 „ 
n .. 

2 tablespoons. 


The whey should be heated to 155° F. to destroy the rennin before 
mixing the whey, otherwise the mixture will curdle. 

For the first two days nothing beyond sufficient boiled water or 
2^ per cent, lactose solution to quench the thirst need be given, as in 
the case of natural feeding. For the third day 8 ozs. of humanized 
milk diluted with an equal quantity of boiled water. On the fourth 
day 1-^ oz. of humanized milk similarly diluted. On the fifth day 
2 ozs. of milk and 2 ozs. of water, and so on as described. 

The most economical food for the infants of poor parents is a 
mixture of milk and water in equal parts, to which has been added 
cane sugar in the proportion of one teasjxjonful to each 4 ozs. 
of the mixture. This should be brought to the boil and cooled rapidly 
by placing it in a bowl of cold water, and should be kept covered. 
A teaspoonful of 50 per cent. Cod Liver Oil or its equivalent (such 
as New Zealand or Marylelwne Cream) should be added to each 
5 ozs. of the mixture. 

All infants, especially in the summer months, should be given 
some water to diink, as they often suffer from thirst which milk does 
not quencL 

It sometimes happens that an infant cannot digest the casein- 
ogen of cow’s milk, and so it becomes necessary to prescribe a food 
in which caseinogen is relatively very small in quantity. This may 
be done by feeding the child on a cream mixture or on whey to which 
cream and sugar are added. 

Fresh cream is obtained of known strength, and diluted with 
water until the percentage of cream is about 4 per cent. This dilu- 
tion lowers the percentage of both proteins and sugar, so sugar must 
be added to bring the strength up to 7 per cent. 

Whey is milk from which the casein and most of the fat have been 
withdrawn. To prepare whey, add one tablet of rennet ferment to a 
pint of milk which is warmed to body-heat, and allow to stand. When 
firmly set break up the curd and stir briskly, pour off the clear fluid, 
and just bring to the boil to stop the further action of the rennet. 
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Whey contains the whole of the lactalbumen of milk, the whole of 
the sugar, and that part of the fat which is not entangled in the curd. 
To make this into a food suitable for the infant, sugar and cream 
must be added to bring the percentage up to normal. This is often 
a very valuable food for children suffering from digestive disturb- 
ances. Whey is also an excellent diluent for cream mixtures. 

Peptonized Milk may be used for infants with weak dige.stions, 
especially when the child has had some gastro-intestinal complaint, 
and it is advisable to give f(X)d in an easily assimilable form. Pepto- 
nized f(x>d should only be used as a temjx)rary food, otherwise the 
glands of the stomach become inert from disuse. It is most con- 
veniently made by using a peptonizing powder which contains a 
certain added amount of sugar. To a pint of milk add a quarter of 
a pint of water. Raise the mixture to a temperature of 120° F., 
and then add the peptonizing powder. Set aside in a warm place, 
and after ten to fifteen minutes taste, and as soon as the mixtime begins 
to taste bitter bring to a boil for a few moments to stop the process, 
and cool quickly. It is important not to let the peptonizing process 
go too far, otherwise the milk becomes too bitter and the infant will 
refuse to take it. It is given in the ordinary (piantities, and diluted 
if necessary and cream added 

Condensed Milk. — 1’his preparation of milk as a temporary food 
for infants is often well borne, but owing to its composition and 
preparation it must not be used for any length of time, as although 
an infant may appear to thrive on it and get fat, it is often respon- 
sible for rickets. 

There are two varieties of condensed milk which are generally 
used, the sweetened and the unsweetened. A good brand of con- 
densed milk must be used, as the cheaper classes are made of skimmed 
milk with sugar added The unsweetened is the more suitable, but 
as this turns sour more quickly the sweetened is more often used. 

The proteins, fat, and milk-sugar are treble the strength that is 
found in fresh milk, and so it is necessary to dilute the milk with 
three times its volume of water to bring it to the composition of 
cow’s milk, and then fimther to dilute it to reduce the caseinogen 
to digestible proportions. Hence it is necessary to add cream and 
sugar as in an ordinary mixture of cow’s milk and water. 

Sweetened condensed milk contains not less than 50 per cent, of 
sugar (chiefly cane sugar), so a dilution sufficient to reduce the sugar 
to normal (6 to 7 per cent.) reduces the proteid and fat far below 
normal. 

Unsweetened condensed milk should be used and diluted not less 
than four times with boiled water, and two teaspoonfuls of cream 

2 R 



610 


ARTIFICIAL FEEDING 


(20 per cent) and one teaspoonful of milk-sugar should he added 
to each 3 ozs. of the mixture. 

Delicate infants with impaired digestions will often thrive on 
this preparation, as they seem to be able to digest the casein in this 
form, but it must be remembered that this milk has lost its anti- 
rachitic properties in its preparation, so that any child fed on it for 
any length of time runs a grave risk of contracting rickets. 

Dried Milks . — There are various kinds of dried milk on the 
market. Some are dried at a low temperature and some at a high 
temperatime. 

Those that are dried at a high temperature, have the disadvantage 
that they are deficient in vitamins and the fine emulsification of 
the fat is lost. Those that are dried at a low temperature, are not 
sterile, have a slight tallowy taste, and are not easily digested. On 
the other hand, their vitamins are but little destroyed and the fat 
remains in a fine emulsion. 

Dried milk should only be given when fresh milk is difficult to 
obtain, as on long sea-voyages, or when it is difficult to keep, as in the 
hot summer months. When used dried milk should be modified in 
exactly the same way as fresh milk so as to be brought approximately 
to the standard of breast milk. 

Dried milks have an advantage over “patent foods,” that on the 
addition of the amount of water abstracted during the process of drying 
results in a mixture practically identical with cow’s milk, except in a 
possible loss of vitamins. In many of the “ patent foods ” the fat is 
deficient and the proteids are vegetable proteids. 

Patent Foods . — These foods, unless used with discrimination, 
are as a rule to be condemned, as they cannot provide a food for 
infants as good as cow’s milk. Foods which contain starch are not 
suitable, and shoxild not be given to a child under seven months of 
age, as it cannot digest starch. 

Those foods in which the starch has been converted into soluble 
carbohydrate may be used as temporary substitutes for milk, but 
more properly as additions to milk. Speaking generally, it is in- 
advisable to add “ foods ” to the diet of a child under three months 
of age. However, the addition of a teaspoonful of a food containing 
starch to two or three feeds in the day for an infant that is habitually 
constipated is attended with the happiest results. 

Albumin Water . — This is prepared from the white of a raw 
egg. The unboiled white is beaten up with a fork and mixed 
with a half-pint of cold boiled water to which a little sugar is 
added. This is well shaken. The strength of the solution may 
be increased by adding the white of one or two eggs. This forms 
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an excellent food for a time, as it is easily digested and can be used 
when a child vomits or cannot digest milk. With the addition of 
cream and sugar the child can be gradually accustomed again to 
cow’s milk. 

Raw Meat Juice . — Mince finely 4 ozs. of fresh lean rump- 
steak, place in a saucer and cover with 1 oz. of water, allow 
to stand for one hour, and then express all fluid possible through 
muslin with a lemon-squeezer. Tliis forms a valuable addition 
to the diet of a puny cliikl, as it is a fluid ricli in albumin and 
will often be retained wlien other fluids are rejected It may be 
given in teaspoonful doses or mixed with albumin water or whey. 
It should be discontinued if the motions become oftensive. 

Methods of Preparing Milk. — Milk as delivered by the dairy 
is teeming with micro-organisms. Most of the infantile disorders, 
such as gastro-enteritis and the specific fevers, are probably conveyed 
by the milk. In many cases the tubercle bacillus has been intro- 
duced by the milk of tuberculous cows. It will be seen, therefore, 
how important it is that the organisms should be rendered inert 
before the milk is given to the child. 

This can be done in one of throe ways : — 

1. Sterilization. 

2. Pasteiirization. 

3. Boiling. 

Sterilization . — Milk is generally sterilized by th (5 dairies with 
superheated steam, and domestically by immersing a bottle con- 
taining the milk in a saucepan of boiling water for an hour. This 
destroys all active organisms and their spores, and makes the casein- 
ogen more digestible, but at the same time destroys the anti-rachitic 
properties. An infant fed for any length of time on sterilized 
milk is very likely to become rickety. 

Pasteurization . — This consists in keeping the milk at a tempera- 
ture of 160° F. for twenty minutes, which destroys most active 
organisms, though a few organisms in spore formation are not 
destroyed. 

The most convenient apparatus is the Soxhlet, which consists 
of a saucepan in which is fitted a removable tray with a perforated 
shelf above to carry bottles. The tray is raised about an inch above 
the bottom of the pan. The lid is perforated to allow the ther- 
mometer which is in the water to project through it, and so the 
temperature of the water can be observed. Bottles each containing 
one feed are placed on the tray, and cold water poured in until it 
reaches the level of the milk in the bottle, and then by means of a 
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lamp the temperature is raised to 160° F. and kept there for twenty 
minutes. A rubber cap is placed on each bottle which automa- 
tically seals the bottle on c(X)ling. After the milk is pasteurized it 
should be rapidly cooled, as tepid milk forms a gcxxl culture medium 
for any spores which may remain in the milk. When the milk is 
required for use the rubber cap is removed and a teat substituted, 
the milk l)rought to a tenqxaviturc! <.f 100° F., and givtai to the infant. 

Boiling . — Simply bringing the milk up to boiling-point and then 
rapidly cooling it is the nietluKl most commonly enqdoyed. It 
destroys all active organisms and does not deprive the milk of its 
anti-rachitic properties. 

All these precautions for the purification of milk are useless 
unless the greatest care is taken in cleansing the bottles. Bottles 
should be of the simplest possible pattern, no tubing should be 



Pig. 223. — ScxmET’s Appabatds fob Pasteubizing Milk. 

Shows the tin vessel to contain the water ; a tin tray to hold the bottles ; a bottle ; 
a thermometer in the lid ; and an indiarubber teat. 

used, and the teat should be sufficiently large to be turned inside 
out for thorough cleansing. The bottle should be open at both 
ends to enable it to be properly cleansed, and when not in use the 
bottle and teats should be kept immersed in water to which borax 
has been added. 

Bottle feeding must always be supervized by the nurse or 
mother; the bottle must not be allowed to lie on the pillow, but 
must be held by the nurse or mother. A child should occupy ten to 
fifteen minutes in taking its feed, and the rate must be regulated 
by the nurse. By taking a feed slowly the child will only take what 
it requires, and not all it can get. A pause should be made in the 
middle of the feed, and the baby sat up and encouraged to eructate 
any wind which it may have swallowed This should also be done 
at the end of a feed, and it will often prevent the infant being sick. 
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Above all, a baby must be fed regularly, and, if necessary, awakened 
for its meal. 

After six months the feeds may be supplemented by one of the 



Fig. 224. — Graduated Bottle with Vent at Both Ends to permit op Easy 

Cleansing. 

less starchy foods. Up to the age of six months a healthy child will 
need onl};" milk for its food. 

For the times of feeding and the amounts see pages 607 and 608. 

Care of Premature Infants. — Stiactly speaking, a premature 
child is one that is born before the fortieth week of gestation. For 
all practical purposes a child born after the tliirty-sixth week may 
be treated as a full-time child provided it weiglis as much as .5 lbs. 
Children born as early as the twenty-eighth week do not as a 
rule survive. Tlie first consideration in the care of a premature 
child is warmth. The child should be kept in a warm, well-venti- 
lated room. It should not be washed for three days in any case. It 
should be well smeared with olive oil, put in a gamgee jacket and 
kept in a cot with high sides to keep off all draughts ; the cot 
should be well warmed witli hot-water bottles. 

A prematxu-e child will thrive better in an improvised incubator 
than in the poorly ventilated glass cases frequently used. A clothes- 
horse covered in with blankets and heated with an electric lamp 
forms an efficient incubating chamber. Owing to the heat and 
clothing the infant loses fluid by perspiration, and it is essential 
that this fluid should be replaced The stomach of the premature 
infant is very small and cannot contain much fluid, and it may 
be necessary to supplement the feeding with rectal saline infusions 
of ^ oz. three or four times a day. As the infant begins to 
take sufficient fluid by the mouth the rectal salines can be dis- 
continued. 

A premature child should be fed at once and regularly. A whey 
mixture, a few drops at a time, should be administered with a tea- 
spoon until the mother is able to provide it with milk. Some prema- 
ture infants can suck the breast, but for those that cannot, it may 
be necessary to draw off the milk with a breast-pump first, and then 
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give it by spoon or bottle. The child should be disturbed as little 
as possible and not bathed. It should be kept lying on its side, as 
should it vomit it may inspire the vomit and be suffocated. 

It is sometimes a matter of medico-legal importance to estab- 
lish the fact that a cliild is prematurt}. Tlie best test is the length 



Pig. 225. — Incobatok for Premature Infant with Electric Lamp for heating. 

of the child. A full-time child is not less than 20 inches long. 
The nails reach beyond the bed of the nail. The weight of a child 
is not a good test, as a full-time child may weigh less than 6 lbs. 
A premature child has very little subcutaneous fat and is often 
covered with lanugo. The passage of meconium is delayed in 
a premature infant. 



CHAPTER L 


DISEASES AND INJURIES OF THE NEW- 
BORN CHILD 

ASPHYXIA NEONATORUM 

This terra is applied to infants which raake no effort to breathe 
on being born although tlie heart is beating. Normally the foetus 
is sujjplied with oxygen by the placental circulation, but when born, 
owing to the cutting off of the maternal circulation to the placenta 
by the retraction of the uterus, the child has to obtain its oxygen by 
its own efforts. 


Cause 

Exceptionally, owing to some interference with the placental cir- 
culation due to pressure on the umbilical cord, premature separation 
of the placenta, delay in the birth of the after-coming head, or tonic 
contraction of the uterus, the child may make efforts at respiration 
while still in utero, with tlie result that it draws a certain amount 
of amniotic fluid or mucus into its lungs. The heart at first responds 
to the needs of the child by an increased rapidity of beat, but 
when the child is saturated with the accumulation of carbon di- 
oxide the cardio-respiratory centre becomes paralysed and the heart- 
beat slows and finally ceases. 

Pressure exerted on the brain of the foetus by contraction of the 
pelvis or a difficult forceps-delivery may cause slowing of its heart- 
beat, with the result that the centre becomes depressed, and the 
infant on birth makes no effort at breathing. Intra-cranial haemor- 
rhage occurring over the cerebral hemispheres causes pressure 
but is not incompatible with the child living. A comparatively 
small haemorrhage at the base of the brain will cause death. 

The importance of observing the frequency of the heart-beat 
during labour cannot be overstated. The temporary check to the 
maternal circulation to the placenta during a contraction causes the 

( 615 ) 
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heart-beat to slow, but it regains its frequency during an interval. 
In time this intermittent deprivation of oxygen will affect the child, 
and the heart will not regain its frequency between the contractions. 
It may be taken as a working rule that if the heart-beat sinks to 
100 beats per minute, the birth of the child must be accelerate<l 
by the forceps or other aid to delivery if the condition of the mother 
allows, otherwise tlie child will j^erish. 

Another important sign of the impending asphyxiation of the 
3hild is the passage of meconium or meconium-stained liquor amnii 
in a vertex presentation. In breech cases the passage of meconium 
is unimportant, as it is simply the effect of the pressure of the thighs 
m the abdomen. In difficult vertex cases and in breech cases 
when there may be delay with the after-coming head, remedies 
should be ready at hand for the treatment of the asph3rxia. 

The degree of asphyxia varies. Owing to the interference with 
die placental circulation, the child first passes through a phase of 
suffocation, and then if the suffocation is not relieved it passes 
into a state of syncope. 

For descriptive purposes aspliyxia is generally divided into : — 

1. Blue asphyxia, or asphyxia livida, in which the respiratory 

function is chiefly at fault. 

2. White asphyxia, or asphyxia pallida, in which the cardiac 

function is at fault. 


SlGN.S 

Blue Asphyxia, or Asphyxia Livida. — Asphyxia livida is char- 
icterized by the cyanotic or blue colour of the child. The heart, 
IS a rule, is beating strongly, the muscles are firm, and the cutaneous 
’eflexes are present. This t 3 qKi may, if untreated, pass into tlie 
iecond variety. 

White Asphyxia, or Asphyxia Pallida. — In this form the child 
s suftering from heart failure. The child is pale and cold, the ex- 
remities are limp, and the heart is beating slowly and feebly and 
ihe pupils are dilated. There is loss of reflex and muscle-tone, 
md paralysis of the respiratory centre. 

White asphyxia occurs after prolonged labour with the possi- 
fility of head injuries, or after morphia-scopolamine administra- 
ion or prolonged cldoroform anaesthesia. 

Prognosis 

Most cases of blue asphyxia readily recover with appropriate 
reatment. The progno-sis in white asphyxia is always grave. 
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Many cases never respond to treatment, or may respond only feebly 
and succumb in a few hours. Others recover temporarily, but die 
later from convulsions due to injury to the brain. 

Treatment 

When bom the child should be laid on its side, and its mouth and 
pharynx completely cleansed with a piece of gauze wrapped round 
the little finger. The two varieties of asphyxia have to be treated 
very differently, as the “ blue baby ” has only to be made to breathe, 
while the pallid or “white baby” has to be treated for heart 
failure. 

Asphyxia Livida . — After clearing out the air-passages the child 
should be stimulated by slapping the buttocks or by sprinkling 
a few drops of cold water on the face or chest. If it does not make 
efforts at respiration, it should be held up by the feet, over the 
bed in case it should slip from the grasp, and the spine rubbed 
briskly with a towel. These metho<is generally are sufficient to 

Fig. 226 . — Oathetee fob Withdrawing Mucus or Fluid from the Larynx 

OP the Newborn Infant. 

cause the child to cry. Should they be vmavailing or the pulsation 
feeble, artificial respiration should be employed. 

Asphyxia Pallida . — A child born in this condition must be 
treated with the greatest gentleness and care, as any strong measures 
would kill it. Many children born in this condition are over- 
treated. The air-passages sliould be cleai'ed from any mucus 
present and the umbilical cord cut and tied. The body heat of the 
child should be maintained by a hot bath (105° F.). It will 
often happen that the strength and frequency of the heart-beat 
will immediately improve, and the pulse can again be felt in tlie 
cord. If the pulse-rate is improving keep the child in the bath, 
and in a short time respirations, at first shallow and infrequent, 
will be noticed, which will be succeeded by a cry. If the bath is 
not enough to establish respiration, it is necessary to resort to arti- 
ficial respiration at once. 

Before practising methods of artificial respiration it is necessary 
to make sure that the air-passages are free from mucus. This is 
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effected by means of a catheter passed into' the larynx The 
catheter is passed guided by the left index finger, which is placed 



Fig. 227. — Sylvester’s Method of Artificial Respiration illustrating the 
First Movement or Inspiration. 

Note the pull on the arms lifting up and increasing the capacity of the chest, 
and the folded towel under the shoulders. In practice the child would be warmly 
covered up. 

behind the tongue, and mucus drawn up by the mouth. The dis- 
advantages of the ordinary catheter is that mucus is drawn into 
the operator’s moutli. This is avoided by using one of the pattern 



Fig. 228. — Sylvester’s Method of Artificial Respiration representing the 
Second Movement or Expiration. 

illustrated (see Fig. 226), which has a receptacle into which the mucus 
is drawn. The following are the chief methods of artificial res- 
piration. 


Methods of Artificial Respiration 

Sylvester’s Method. — After the air-passages are thoroughly 
cleansed, the child is laid on a warm blanket with the head sun- 
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ported midway between extension and flexion. The feet being held 
steady by an assistant, the arms are elevated above the child’s head 
and slightly everted ; by this means traction is made on tlie child’s 
pectoral muscles, and the chest is in a position of inspiration. The 
second movement consists in pre.ssing tlie cliild’s arms against the 
sides and lower part of the chest, thus tending to empty the lungs 
and imitating expiration. These movements should be repeated 
about 15-20 times a minute. There should be a pause while the 
chest is in the position of inspiration, and tlie whole movement 
must not be hui’ried. The disadvantage of Sylvester’s method is 



Fig. 229. — Labobde’s Method op Aetipiciae Respibation by Polling on the 
Tonode of the Infant with Fobceps. 

that it requires two people to carry it out, and that it cannot be 
efficiently performed in a bath (Figs. 227, 228). 

Byrd’s Method. — The simplest method of performing artificial 
respiration in a bath is Byrd’s method. This consists in producing 
alternate flexion and extension of the trunk by one hand applied to 
the shoulders and the other liand to the buttocks. 

Laborde’s Method. — This method can be carried out while the 
infant is in the liot bath, and consists of catching hold of the child’s 
tongue with a handkerchief or pair of forceps and drawing the tongue 
out to its full extent and then allowing it to go back. The move- 
ment should be repeated about 15 times a minute. This method 
proves a very strong stimulus to the plexus of nerves which are 
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situated at the base of the tongue and communicate with the 
phrenic nerves (Fig. 229). 

Marshall Hall's Method. — ^This consists in placing the child in 
the doraal position on the outstretched palm and allowing its arms 


Fig. 230. — Marshall Hall’s Method op Artificial Respiration. First MovE' 


Pig. 231. — Marshall Hall’s Method op Artificial Respiration. Second Move- 
ment, Expiration. 

and legs to hang. This increa.ses the capacity of the chest and en- 
courages inspiration. The child is then turned over, chest down- 
wards, on the other palm, and the air pressed out of the chest. This 
forms an efficient and single-handed metluxl, but is only suitable 
for blue asphyxia (Figs. 230, 231). 
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Mouth to Mouth Respiration. — This method, if done with skill 
and judgment, will often convey that extra stimulus to the lungs 
which is needed to initiate respiration. Care must be taken that 
the air is not blown in under too great pressure, else the alveoli may 
be ruptured The infant can be in a hot hath while the method is 
practised The tongue is held with a piece of gauze and drawn 
forward, tlte nostrils are pinched with the otlier hand, and the air blown 
direct into tlie traclvea. A hand placed over the epigastrium will 
to a certain extent pi’event air entering the stomach. 

Artificial respiration should kejit up as long as fetal heart- 
sounds can be heard by auscultation. This may entail operations 
lasting for as long as an hour, and it must be borne in mind that 
during the whole of this time the child must be kept warm. 

The efficacy of artificial respiration is shown by the fact that 
the lungs of infants that have been “stillborn,” may float when cut 
up and placed in water. 

Other aids to the stimulation of the infant are the hypodermic 
injection of pituitary extract nx ii to iv, and the administration of 
brandy rubbed on the gums. 

It is often found that the infant is born rather feeble after the 
mother lias been subjected to prolonged chloroform anaesthesia, or 
when drugs such as morphia-scojxilamine have been used The 
reason of this is that the baby itself is under the influence of these 
drugs, which act as cardiac depressors. It is usually quite sufficient 
to put these infants in a hot bath, but sometimes in addition it is 
necessary to perform artificial respiratioa 

Atelectasis Pulmonum. — Atelectasis or collapse of the lung is 
a condition met with after birth. It may affect a whole lobe, but 
more frequently it is patchy in its distribution. The favourite 
sites are the anterior margins of the lungs, the edges of the lower 
lobes and the middle lobe of the right lung. The child is usually 
puny and of feeble build, with a weak whining cry and cyanotic 
appearance. The chest movements are shallow, and on percussion 
there is a lack of resonance without marked tubular breathing. 
The condition is serious, and must be treated with hot baths and 
stimulation to cause the infant to cry and expand the lungs. 

STILLBIRTH AND STILLBORN 

A “stillbirth” is the birth of a stillborn child A “stillborn” 
child means a child whose body at birth measures not less than 
13 inches, or 32 centimetres in length, from the crown of the 
head to the sole of the feet, and who, when completely born 



622 DISEASES AND INJURIES OF NEWBORN CHILD 


(the head, body, and limbs of the child, but not necessarily the after- 
birth, being extiaided from the body of the mother), exhibits no 
sign of life — that is to say, whose heart has ceased to function, as 
♦lemonstrated by the absence of pulsation in the umbilical cord at its 
attachment to the body of the child, and the absence of any heart 
sounds or impulses. 

Crying and breathing being secondary signs of life, manifested 
only when the heart is acting, can be taken as signs of life, but 
the absence of either or both is not to be held proof of absence of 
life in the child. 


INJURIES OF THE FOETUS DURING BIRTH 


The most important injuries of the child are those which affect 
the skull 


Effused blood. 



Fig. 232. — CBPHAIiH.®MATOMA. 

The swelling is seen to consist of blood lying between the pericranium and the skull 
and limited to the bone on which it started by the attachment of the pericranium to 
the suture. 


Cephalhaematoma. — The commonest form of injury is that 
known as the “ cephalhmmatoma ”. It is formed by an effusion 
of blooil which strips up the pericranium and lies between it and 
the skull. Owing to the fact that the pericranium is attached to 
the edges of the sutures, this effusion is limited to one bone, which 
thus distinguishes it from the caput succedaneum, which is a more 
brawny swelling overlapping the sutimes and disappearing some twenty- 
four hours or so after birth. In some cases the effusion of blood 
also takes place between the skull and the dura mater. The parietal 
bone is the usual seat of the swelling. The swelling is not usually 
present at birth, may only be noticed a day or two after birth, 
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and varies in size from that of a walnut to a hen’s egg. The swelling 
is at first fluid and fluctuating, but in a few weeks the edges become 
hard and raised owing to bony formation, and the centre gives the 
impression of being depressed and may lead to a suspicion of fracture. 



FlO. 233. — CBPHAi:iH.®MATOMA. 

The swelling is sharply defined and does not cross a suture. 



Fig. 234. — Caput Succedaneum. 

The swelling is formed by oedema of the structures lying superficial to the peri- 
cranium. Note that it is not limited to one bone. Compare with Fig. 232. 

There is increased bony formation all over the area of the swelling, 
but this to a large extent is absorbed, and the shape of the head 
becomes normal (Figs. 232, 233, 234). 

Cephalhsematoma more frequently follows labour associated with 
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a contracted pelvis, more especially a flat pelvis, or from a forceps- 
delivery. On the other hand, it may be seen after an easy and 
normal delivery. 

The swelling usually subsides, but occasionally it may suppurate. 
Treatment is only needed if the swelling suppurates. It is inad- 
visable to p\mcture it. 

Depressions of the Skull. — L(x?al depressions of the skiill are 
generally due to the pressure of the promontory of the sacrum. 
Tlie depression is either sjxxjii-shaped or in the form of a groove. 
It is usually situated near the anterior border of the parietal bone, 
and if the head flexes as it passes the superior strait the groove 
often crosses the coronal suture and comes to lie on the frontal 



Fig. 235 . — Depressed Fracture op the Temporal and Parietal Bones following 
Labour with Contracted Pelvis. 

bone. These depressions of the skull occur in cases of flattened 
pelvis and as a rule disappear during the first week of life. Some- 
times they are associated with fissures and fractures of the cranial 
bones, and some operative procedure may be necessary to relieve 
the pressure on the brain (Fig. 235). 

Fracture of the Skull. — This condition generally follows a diffi- 
cult delivery of a vertex with the forceps or a difficult extraction of 
the after-coming head. It is usually associated with a flat pelvis, 
and the fracture is caused by dragging the head past the promon- 
tory. It is very often accompanied by intra-cranial haemorrhage. 

The infant in these cases is usually bom asphyxiated. If it 
can be revived, it may suffer from paralysis with subsequent con- 
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traction of the limbs and impaired intelligence. Repeated and 
severe convulsions occurring soon after birth are generally due to 
some damage to the brain or intra-cranial haemorrhage. 

Intra-cranial Hcemorrhasfe. — Injury to the brain of the newborn 
child occurs during labour with contraction of the pelvis, which has 
usually required the forceps for its completion. Unaided delivery may 
injure the infant’s brain if the pelvis is contracted, especially when 
the conjugate diameter is contracted as in a flat pelvis. 

Strong traction in the delivery of the after-coming head may 
injiire the lateral and cavernous sinuses, leading to thrombosis, (see 
p. 375). 

The injury to the brain may involve one or botli cerebral 
hemispheres, with laceration of the vessels of the membranes or 
meninges. It need not be accompanied by any visible damage 
to the cranial vault. 


Signs and Symptoms 

Tlie infant the subject of intra-cranial injury is often born 
dead or in a state of suspended animation. The heart may be 
beating and tliere is no effort at respiration. These infants may be 
revived with appropriate treatment, only to succumb in the course of 
a few hours or days. 

After a few hours there may be twitching of the limbs or even 
paralysis limited to a certain area. The twitching may become 
general and end in a convulsion. On the other hand, the signs 
may point to an irritation of tlie brain with vomiting and incessant 
screaming, rigidity of the limbs, and inturning of the thumbs. If 
the infant recovers, there may be permanent impairment of the 
mental powers and contractures of the limbs. 

Treatment 

If a depressed fracture or middle meningeal hsemorrhage 
is diagnosed sufficiently early, operative measures in selected cases 
may relieve the condition, but the injury is usually fatal. 

INJURIES TO NERVES 

Facial Nerve , — The commonest nerve to be injured is the facial 
nerve. The converging blades of the forceps are very liable to 
compress this nerve, as it crosses the ramus of the jaw. As a rule 
the resulting paralysis is unilateral and produces a well-marked 
paresis of the orbicularis oris muscle, which is very noticeable when 
the infant cries. Fortunately the paralysis usually passes off in 
a few days, though cases are on record in which the paralysis has 

2 s 
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been permanent. Especial care must be taken in cleansing the 
baby’s mouth after feeding, as curds are liable to collect and, be- 
coming sour, lead to stomatitis. Active treatment is as a rule not 
necessary (Fig. 236). 

Cervical or Brachial Plexus. — Occasionally, owing to the large 
size of the child’s shoulders or delay in their birth, it is necessary 
to put traction on the child’s neck to draw the anterior shoulder 
down. This may lead to rupture of the lower cords of the cervical 
plexus or the upper cords of the brachial plexus, or to rupture of 
some nerve fibres running in these cords. The same accident may 
happen in the delivery of the after-coming head by the Prague 
method. 



Fia. 236. — Faciai. Faralysis following Application op the e'ORCEPS. 

If the rupture of the cord is complete, the paralysis resulting 
may he permanent, but if only a few fibres are torn through, the 
damaged fibres will generally recover, as the sheath, not being torn 
through, acts as a splint to the growing axis cylinder. 

Treatment 

Brachial palsy, or Erh’s paralysis, is likely to he permanent if 
the arm is allowed to hang down. The arm should be lightly 
bandaged to the chest over cotton-wool — as for a fractured clavicle 
— for the first fortnight. Then passive movements and gentle 
massage should be begun. As a rule, when this is done no lasting 
weakness results. 
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Haematoma of the Sterno-mastoid. — OcciisioTially, owing to 
strong traction applied to the after-coming head, or to the fore- 
coming head when the slumlders are impacted, some fibres of tlie 
sterno-mastoid muscle may be torn through, with tlie result that 
there is haemorrhage and the formation of a haematoma. This is 
recognized by a swelling forming in the substance of the muscle (Fig. 
237). The blood is usually absorbed without resulting deformity, but 
fibrosis may take place with shortening of tiui muscle and the pro- 
duction of torticollis. 

Injury to the Clavicle. — A fracture t)f tlu' clavich^ is not at 
all an uncommon accident in the exti'action of a briH'ch with the 



Fig. 237. — H^hmatoma of the Sterno-mastoid. 


ai'ins extended. In bringing down the first arm in a case of con- 
tracted pelvis, it is sometimes a question of sacrificing the child 
or the clavicle, as very often the arm appears quite impacted until 
the clavicle snaps. In some cases of impaction of the shoulders it 
is necessary to fract\ire or divide the clavicles before the child pan 
be delivered. 

Treatment 

The forearm should be flexed on the arm, and the hand 
brought as near the opposite shoulder as possible, and the whole 
arm should then be bound to the chest by a broad flannel binder 
and left in position for ten days. The axilla of the injured side 
should be well jwwdered and guarded by a small pad of wool, 
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Injury to the Humerus. — The humerus is occasionally fractiu-ed 
in the same way as the clavicle, and must be put up in a small poro- 
plastic or “kettle-holder ” splint and bandaged to the chest. 

Injury to the Femur. — Injuries to the lower limbs are rare, 
but a fracture of the neck or shaft of the femur may be caused 
by a blunt hook or finger pulling on an impacted breech. This 
is most efficiently treated with a gallows splint. 

Injury of the Lower Jaw. — Occasionally, owing to delay in 
the birth of the after-coming head, tlie lower jaw may be fractured 
by the fingers on the rami exerting too great pressure. 


TREATMEN'I' 

It is difficult to immobilize the bone, as the infant must be 
fed and the mouth must be kept clean. The most convenient ap- 
paratus is a poroplastic splint which will allow some movement 
without disturbing the fracture. 

Injury to the Abdominal and Thoracic Organs. — Injuries to 
tlie abdominal and thoracic organs may be caused by tlie hand 
introduced too roughly and along the ventral surface of the 
child to extract a limb, and the lung may be perforated by a 
fractured rib. It is particularly likely to occur in difficult breecli 
deliveries, by gripping the cliild’s abdomen. 

Dislocations of Joints. — The shoulder, hip, jaw, or neck may 
be dislocated during delivery. Dislocation of the neck is usually 
incompatible with life. Dislocation of the hip is generally con- 
o-enital and bilateral, and associated with deformity and mal- 

o 

development of the acetabulum. 


Treatmen'J’ 

The dislocation must be reduced with care, for fear of .separating 
the epiphysis. 


OPHTHALMIA NEONATORUM 

Cause 

This is a disease occurring in the newly-born and due to infection 
of the eyes during the passage of the head through the vagina. It 
is frequently due to the diplococcus gonorrhoece ; other organisms 
are sometimes found, chiefly the pyogenic cocci, the colon bacjllus 
and the bacillus of diphtheria. 
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A purulent discharge from the eyes starting as late as a week 
after birth is generally due to pyogenic organisms, but such a dis- 
charge should be examined for gonococci, as cultural methods are 
the only means of distinguishing the infecting organism. It should 
be remembered that apart from birth-infection the gonococcus may be 
conveyed from another case by the fingers of the nurse or by towels 
or sponges. Such accidents are particularly liable to occur in 
institutions. 

Signs 

The period of incubation is sliort, and twenty-four hours after 
birth, or sometimes as long as three days, the eyelids become puffy 
and stick together ; soon after the conjunctivse become inflamed, 
and there is a purulent exudate. This conjunctivitis is soon followed 
by inflammation of the cornea, whicli may load to ulceration, with 
sloughing, perforation, and destruction of tlie eyeball. The in- 
fection may affect one or both eyes. 


Prognosis 

Ophthalmia neonatoi’um is a grave calamity wliich must be treated 
pi’omptly and energetically, otheiwise it will lead to permanent 
blindness, or at best the child will have impaired vision, with opacities 
on the cornea. Fifty per cent, of the blind owe their loss of sight 
to gonorrhoeal ophthalmia in infancy. 

Treatmknt 

Prophylaxis . — Since the adoption of Crcde’s method of treat- 
ment in all cases in which a vaginal discliarge is present, the inci- 
dence of ophthalmia lias fallen to loss than 1 per cent. '^Fhe treat- 
ment consists in wiping the eyelids of the child, before it is wholly 
born and before the eyes are opened, with a sterile swab, using a 
separate swab for each eye. When the child is born, one or two 
drops of a fresh 1 per cent, solution of nitrate of silver are instilled 
into each conjunctival sac, and then the eyes washed with normal 
saline solution. 

This is often followed by a reactionary conjunctivitis, which 
soon passes off and does not afiect the cornea. Not only has Credo’s 
method reduced the incidence, but it has almost abolished total 
blindness following this infection. This routine treatment is now 
commonly used in lying-in hospitals, and modern treatment sug- 
gests that a 2 per cent, solution of silver nitrate gives even better 
results, but it cannot be used generally in private practice, though 
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it must be carried out when there is the faintest suspicion of 
gonorrhoea being present. 

Care must be taken that the baby is not re-infected after this 
treatment, as this may be done by the child rubbing its unwashed 
hands over its eyes, or by the nurse bathing the child’s face in the 
same water in which the body is being washed. Care, too, must be 
taken that the mother does not contaminate the child’s eyes with 
her discharges. 

If, during the first stage of lalnuU’, it is found that the patient 
has a purulent vaginal discharge, the vagina should be thoroughly 
dry-swabbed with sterile w(X)l and painted with tincture of iodine. 
This swabbing out is more efficiently performed if the patient is 
under an anaesthetic. 

Treatment . — Since the disease is so serious, expert advice should 
be called in if possible. If the child has a purulent discharge 
treatment must be started at once. Tlie child is placed on the 
nurse’s lap with its liead between the doctor’s knees, and a few drops 
of a 2 per cent, solution of .silver nitrate are dropped into the eye 
and gently massaged into the conjunctiva, and then washed out 
with saline solution. Care mu.st be taken that the pus, which may 
be at some tension, does not squirt into the operator’s face on 
separating the eyelids. After the instillation of the silver nitrate 
the edges of the eyelids may be painted with castor oil to prevent 
sticking. The nurse must be warned of the dangci's of this dis- 
charge and instructed to wear gloves, and to wash out the eyelids 
as often as possible, and at a not longer interval than two hours 
day and night, with a saturated solution of boric acid diluted with 
equal parts of hot water. Energetic measures will generally cut 
short the attack and prevent any j)ermanent damage to the eye.s. 

Should only one eye be aflectod the sound eye must be guarded 
from infection, and the child laid on the side which is affected so 
that the discharge does not run over into the other eye. The 
affected eye should not be bandaged up, but the discharge allowed 
to escape freely. 


ICTERUS NEONATORUM 

It is not at all an uncommon thing for a newly-bom cffild to 
become jaundiced. This is especially the case in children which 
are premature or bom after a difficult confinement. A child is 
bom with an excess of red blood-cells, and in a very few days these 
are reduced to the normal number. This suggests that there is a 
great destruction of red cells going on, with the formation probably 
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of excess of bile pigments. This variety of jaundice, beyond causing 
some sleepiness, is not accompanied by symptoms. 

A second variety of jaundice met with in the newly-bom is the 
catarrhal form, probably due to .some gastro-intestinal infection at 
birth. The intestine of the child at birth is sterile ; within a short 
time of birth it is teeming with micro-organisms, which, in many 
infants, give rise to some transient enteritis which may affect the bile 
ducts and cause obstruction to the discharge of bile with consequent 
jaundice. It is more severe in form, and the conjunctivae are tinged 
with yellow, tlie urine stains the diapers, and the shxds are clay- 
coloured A small dose of hydrargyrum c. creta (gr. 1) with sugar 
of milk, followed in three hours by a teasjxx)nful of castor oil and 
olive oil, will usually help to clear up the jaundice. There is no rise 
of temperature with these two varieties of jaimdice. 

A third variety, and the most serious type of jaiindice met with, 
is tliat known as icterus gravis, or malignant jaundice. This is due 
to sepsis starting in the stump of the umbilical cord. "I’he um- 
bilicus is red and inflamed, and round its margin is seen some puru- 
lent exudate. The organisms spread and grow up the clot occupying 
the oblitex’ated umbilical vein, and finally reacli the liver and giv(< 
rise to pyaemia. The child is very ill with high fever and jaundice, 
and almost invariably dies. 

A fourth variety of jaundice due to developmental defects in 
the bile-ducts is occasionally met with. In this variety the sttxds 
are not coloured with bile, and the infant is deeply jaundiced The 
condition is fatal, tlunigh not incompatible with some weeks or months 
of life. 

Congenital syphilis may give rise to jaundice, owing to hepa- 
titis. Other evidences of syphilis will bo present, and must he treated 
with anti-.syphiiitic remedies.* 

CONGENITAL SYPHILIS 

Congenital syphilis is one of the most common causes of intra- 
uterine death. So important is this that a systematic examination 
should be made of the organs and placentm ofi dead or premature 
children for the presence of the spirochceta pallida. 

Speaking generally, a pregnant woman suffering from recent 
syphilis will give birth to a premature or stillborn child. If 
syphilis is acquired later in the pregnancy, the child may show no 
signs of active syphilis at birth. The virulence of the virus of 
syphilis appears to diminish after a few years, and the woman may 

* For Familial Jaundice, see p. 648. 
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give birth to a live child which may be apparently healthy until 
about puberty, when it will develop tertiary symptoms. 

It is comparatively rare for a child to be bom alive and show 
active signs of syphilis at birth. It is more usual for signs and 
symptoms to develop about the fourth to sixth week. 

Signs 

A child exhibiting symptoms of syphilis at birth is usually small 
and shrivelled up, the face wrinkled like an old man’s ; the cry is 
feeble and the skin like parchment. The lips may bo fissured, the 
anus ulcerated, and tlie palms of the hands and soles of the feet 
covered with a bullous rash called syphilitic pemphigus. These 
infants are usually feeble and die. 

More commonly the child is born to all appearances healthy, 
but at about the end of the third week it develops “snuffles” and 
does not thrive. It next develops a coppery-coloured rash with 
scaly surface on the trunk, and finally an eruption — condylomata — on 
the buttocks, and mucous patches on the mouth. Until the ap- 
pearance of the rash a child must not be deemed syphilitic, as many 
children appear “snuffly” when there is merely catarrh of the 
upper air-pas.sages. A positive Wassermann reaction clinches the 
diagnosis in a doubtful case. Children born dead without obvious 
cause should be examined for the presence of the spirochsete in the 
liver with a view to treatment of the parents. 

Treatment 

As soon as the diagnosis is certain, active treatment should be 
begun. An injection of salvarsan may be given, followed by a 
course of mercurial treatment. Infants tolerate mercury well, and 
it may be given in the form of grey powder, gr. J, mixed with sugar 
of milk, three times a day, or a piece of unguentum hydrargyri the 
size of a pea may be rubbed into the skin of the thighs or abdomen, 
or applied on lint under the abdominal binder. 

Condylomata should be kept very clean and bathed with lotio 
nigra. The mother must be treated at the same time, and may be 
allowed to nurse her infant except in the rare cases in which S 3 ^hili 8 
has been acquired during the last few weeks of pregnancy. In 
view of future pregnancies the father must also be treated 

SKIN RASHES 

Rashes other than syphilitic occur in newborn childrea The 
most frequent is a sudaminal rash — sometimes called red gum or 
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strophulus — due to the child being too warmly clothed and sweating 
profusely. It occiu's most commonly on the neck and forehead, 
and the papules may develop into pustules. Keeping the child 
cooler and dusting with zinc oxide and starch powder scKHi effects 
a cure. Occasionally a few days after vaccination a roseolous 
rash appears, which as a rule is transitory and does not develop 
into true vaccinia. A variety of pemphigus, called epidemic pem- 
phigus, is liable to be mistaken for syphilitic pemphigus, but is more 
general in its distribution. It is a manifestation of .septicaemia, the 
result of a pyogenic infection of the umbilicus, and is, therefore, 
of very grave imjx)rt. A papular rash liable to be mistaken for 
measles is sometimes present in disorders of the gastro-intestinal 
tract. An urticarial rash may appear after prolonged use of soap 
suppositories. 

VARIATIONS IN THE STOOLS OF INFANTS 

In place of the smooth, semi-solid yellow st(X)l which is usually 
passed by the infant, the stool may become too hard or too loose, 
and may contain curds. An infant pas.sing st(X)ls containing curds 
generally suffers from flatulence or indigestion. Curds are seen more 
frequently with artificially fed children, owing to the proportion of 
caseinogen or fat in the milk being too higli. This must be lowered, 
or the caseinogen made more digestible by the addition of citrate 
of soda. 

The .stool may be green in colour owing to fermentation in the 
bowel, and is usually watery and offensive. Green motions rarely 
occur in a breast-fed baby; in a bottle-fed baby great care must 
be taken in the preparation of tlie ftxwi and the sterilization of 
the bottles. 

The onset of green diarrluea in an infant is a matter of grave 
moment, and imless treated efficiently and expeditiously the child 
will often die. A sign that the diarrhoea is grave is depression 
of the ante rior fontan elfe. Whenever the anterior fontanelle is 
depressed it signifies that the infant is being drained of fluid 
which is necessary to maintain its circulation. After seeing that 
all sources of infection are eliminated the infant must be treated, 
A teaspoonful of castor oil should be given, and all ordinary 
feeds should be suspended and hot water and albumin-water sub- 
stituted. No breast-feeds or cow’s milk should be given for twenty- 
four to forty-eight hours. Raw meat juice may be given, and will 
be a sufficient diet for the baby for twenty-four hoiuis. If vomiting is 
complicating the case, it is often necessary to run 5 to 10 ounces 
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of saline solution into the cellular tissue, and in some grave cases 
to wash out the stomach with a catheter. If the diarrhoea persists 
in spite of withholding all ordinary diet, bismuth subnitrate may be 
given three times a day in 5-grain doses, or the following prescription 
may be found useful : — 


Saloli gr. viii. 

Olei ricini . . . . . • 3 i 

Mucilaginis acaciac q.s. 

Aquae calcis 5 

Aquam anetihi ad. 5 


Sig. J part feo be given three times a day. 

When the diarrhciea has been overcome, and the stools are 
again of normal • ^colour and consistence, it is necessary to start 
feedine[ the infant on some form of milk. If tlie infant is breast- 
fed it should begin witli small four-honrly feeds, with hot water 
and albumin-water in the intervals. If artificially fed it should 
be given peptonized milk in small feeds or condensed milk suitably 
diluted. If the infant tolerates this well, tlie interval of feeding 
may be reduced to three hours and gradually brought up to normal 
proportions and quantity. It is very imjx)rtant that the baby 
should have plenty of fresh air and sunligld. 

Melaena Neonatorum. — Occasionally the actions are very dark 
in colour and contain altered blood — a condition known as ^‘me- 
laena neonatorum When this is present a diagnosis must be made 
of the origin cf the bto(^d. The mother’s nipples must be examined 
and cracks looked for, and, if present, it is probable that the infant 
has sucked the bl(X)d from the mother. If this is so, breast-feeding 
without a breast-shield must be discontinued for a time. 

If the nipples are sound and the baby is pale and exhausted, 
the haemorrhage in all probability has come from the gastro-in- 
testinal tract of tlie cliild This is a very serious complaint, and 
must be treated at once. The mortality is high ; in only a few cases 
has any lesion been found in the mucous membrane post-mortem. 
The administration of human or horse serum seems the most hopeful 
form of treatment (dose 10-20 c.c, subcutaneously qy jper rectum), or 
lactate of calcium gr. iii three times a day, 

THRUSH 

Thrush is a disease due to a fungus called Oidium albicans 
growing on the mucous membrane of the mouth (Fig. 238). It is due 
wholly to neglect in cleaning out the baby’s mouth after feeding or 
from using an imperfectly cleaned bottle, and occurs chiefly in weakly 
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infants or those with facial paralysis. Little white patches are seen 
on the cheeks and soft palate, closiily adliorent to the inncons mem- 
brane. In a severe case it extends down the (osopliajfus, stomacli, and 
intestines. It gives rise to great disorder of nutrition, and the child 
is wasted and suffers from green watery stixds. The revision of 
the diet and the local application of glycerine and borax generally 
suffice to cure the condition. If this plan is not successful, a half- 
strengtli solution of sulphurous aci<l may he tried as a local applica- 
tion. 



Fig. 238 . — Oidium Albic.\ns, the Vegetable Pabasite causing Thbush. 


SORE BUTTOCKS 

Sore buttocks are generally due to lack of cleanliness, or to 
the irritating nature of the stools, or to. the napkins being washed 
in soda. 

For the first few days of life the buttocks should be protected 
from the meconium by ointment, and subsequently the changing 
of the napkin, when soiled, will prevent the buttocks being 
chafed. 

When the actions are green or when the baby is suffering from 
thrush or diarrhoea, the buttocks are likely to get red, and if not 
kept dry the skin will break and the buttocks become sore. 
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Treatment 

If the skin on the buttocks is broken the application of water 
or soap and water for cleansing purposes must be discontinued. 
The buttocks must be cleansed with olive oil, and when clean must 
be protected with a zinc cream made up of zinc ointment and olive 
oil, and above all, the feeding of the child must be carefully inquired 
into, and detailed instructions given to the nurse or mother regard- 
ing it A good alternative application is a saturated solution of picric 
acid. 


H/CMORRHAQE FRO.Vl THE UMBILICAL CORD 

Haemorrhage from the cord may be primary or secondary. 

Cati.se 

Primary Haemorrhage.' — This is due to the ligature slipping 
from being tied tfKT IfKTsely, or cutting through the cord from being 
tied too tightly. 

Treatment. — Re-ligature. 

Secondary Haemorrhage. — Secondary haemorrhage is usually due 
to sepsis or may be as.sociated with Buld’s disease, syphilis, or hsB- 
mophilia. This complication is very fatal, and usually occurs at 
the end of the first week when slow oozing from the umbilicus 
follows separation of the cord. 

Treatment 

If the haemorrhage is associated witli sepsis of a grave nature, 
accompanied by jaundice, vomiting, and diarrluoa, the prognosis is 
especially hopeles.s. The umbilicus sliould be transfixe<l with a 
nee<lle, and compi’essed l)y winding silk round it in a figure of eight. 

SEPSIS OF THE CORD 

Occasionally, even with the greatest care, but more often owing 
to want of cleanliness, the cord may become septic. The junction 
of the cord and umbilicus is first noticed to be moist and red, and 
later exudes a thin purulent fluid. If this is not checked at once, 
the inflammation will spread up the umbilical vein and set up 
pylephlebitis and jaundice. 

Signs and Symptoms 

The infant becomes ill, with raised temperature, jaundice, 
vomiting, and diarrhoea, and soon dies from septicaemia. 
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Treatment 

If the cord becomes red and moist, it must be bathed in an anti- 
septic lotion or hydrogen peroxide, and dried and dusted with 
zinc and starch powder. Care must be taken that the cord is not 
pulled on, as this may give rise to secondary haemorrhage. 

CONSTIPATION 

Many breast-fed babies are constipated This may be due to 
a deficiency in fats or fluid A few teasjxxjnfuls of hot water dm-ing 
the twenty-four hours will sometimes correct it. If it is due to 
an insufficient amount of fat, a ^ drachm of c(Kl-liver oil during 
the day is a simple way of supplying the deficiency. 'J'hese 
measures are not always successful, and some stronger stimulus 
may be needed Purgatives regularly given should be avoided if 
possible. Castor oil given frequently is a most constipating drug. 
If drugs are necessary syrup of figs or senna may be given, but it 
is better to encourage the bowels to act naturally than by an 
irritating drug. The inu'se should be instructed to massage the 
infant’s abdomen along the course of the large intestine. A 
small enema (2 to 3 ounces) of soap and water may be used occasion- 
ally, and liquid paraffin in 20-minim doses two or three times a day 
is well tolerated and often efficient. 

It cannot be too strongly emphasized that resort to purgatives, 
enemata, and especially the liabitual use of soap suppositories is 
vicious and likely to lead to habitual constipation which may persist 
throughout life. The proper ti’eatment of constipation of the infant 
is regulation, massage, and training in regular habits. 


CONVULSIONS 

Convulsions are not at all uncommon in early infant life. They 
may occur within the first few days of life or later. It may be taken 
as a working rule that convulsions ensuing within the first three days 
of life are generally due to some damage to the brain which has oc- 
curred dmdng a difficult delivery, and the history of the confinement 
may confirm thia The lesion responsible may be situated in the cortex 
in the case of vertex confinements, and more usually in the base of the 
brain in breech deliveries. The convulsions are usually generally distri- 
buted, though, if due to a localized lesion of the cortex, they may 
be of the Jacksonian type. 

Convulsions ocemrring later, in the first or second weeks of infant 
life, are commonly due to some gastro-intestinal irritation, and 
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it will be found on investigation that the infant lias green un- 
digested stools with or without diarrhoea. 

Symptoms 

Convulsions may take the form of simple twitching of the face 
and upper limbs, or general convulsions of the whole body. With 
the more severe type, the infant will cease breathing and become black 
in the face with spasmodic contraction of the mascles. With appro- 
priate treatment this passes off, and the infant lies in a collapsed 
condition. Even with convulsions caused by digestive disturbances, 
there may be retraction of the head suggesting a cmnial origin. 


'i'llEATMENT 

Tile immediate treatment is the control of the convulsions. 
The infant’s clothing should be hxisened and removed, the tongue 
drawn forward, and the infant placed in a hot bath. A handker- 
chief wrung out in cold water should be placed on the head. If 
the infant makes no attempt at breathing, traction on the tongue 
should be made or artificial nwpiration carried out wliile it is in the 
bath. If the convulsions follow one another rapidly, a few whiffs of 
chloroform may be tried. When the convulsions liave ceased, the 
cause must be investigated If the child is suffering from green 
diarrhoea a do.se of castor oil must be given, and if the child is col- 
lapsed and the anterior fontanelle depressed fluid must be run into the 
cellular tissue, as in all probability it will not be retained by the 
mouth or rectum. Chloral and bromide in 1-grain doses should be 
given every hour while the convulsions continue, and three times a 
day until there is no sign of recurrence. 

The return to a normal diet must be slow and cautious. For 
the first few hom’s it is best to give only water, then if progress 
is satisfactory albumin- water or wliey, to which scxai there may be 
added cream and sugar. If this is well borne and the colour of 
the stools is normal, milk may be added to the diet until the infant 
again takes the normal arnovmt. Minute instructions must be given 
to the nurse or mother as to the preparation of the food and the 
care and sterilization of the feeding utensils. 

COLIC 

Colic is an indication that the food does not agree with the 
infant, and that there is too great a production of gas. It is re- 
cognized by the fretful cry of the infant, accompanied with drawing 
up of the legs and intestinal rumblings. 
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Tueatmknt 

If the pain is acute, warm flannels may be applied to the abdomei 
and a dose of castor oil given. The method of preparation and th< 
nature of the food must be investigated, and, if necessary, altered. 

TETANUS NEONATORUM 

Fortunately tetanus neonatorum is now a very rare disease 
Since the introduction of asepsis and antisepsis in the care of tlu 
umbilical cord the disease is almost unknown. Formerly, owin^ 
to some contamination either by the fingers of the midwife or by tht 
dressing applied, the stump of the cord was inoculated with tin 
tetanus bacillus, the result being nearly always fatal. 

Signs 

The signs are spasmodic rigidity of the muscles of the jaw, trunk, 
and limbs, occurring about the end of the first week. 

Treatment 

The treatment is chiefly prophylactic in ti’eating the cord aseptic- 
ally. Should infection occur, the spasm must be overcome by chloro- 
form and bromides and injection of anti-toxin. 

MASTITIS 

Inflammation of the breasts of the newly born occurs not in- 
frequently in either sex, and may be accompanied with a certain 
amount of secretion. 

Treatment 

If the swelling is large, fomentations may be applied. On nc 
account should the breasts be squeezed 

UTERINE H^eMORRHAQE 

Occasionally, and often associated with mastitis, there may be 
haemorrhage from the uterus of the infant. It is usually slight in 
amount and ceases in a few days. 

EXCESSIVE SIZE OF THE CHILD 

Infants are sometimes born of excessive size, although the preg- 
nancy has not exceeded the normal time. Provided the mother is 
of good physique, the large size of the child may prove no impediment 
to a successful termination to the pregnancy. Age to some extent 
has an influence on the weight of a child, as mothers of 26-30 years 
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of age bear their heaviest children. The age of the father has 
perliaps some influence, though his build does not seem to be a 
determining factor. 

Occasionally pregnancy may be prolonged beyond the fortieth 
week of gestation, and post-mature infants are notoriously large 
and well developed, though the subcutaneous fat may not be ex- 
cessive, and it may be noted here that they often die before and 
during labom*. At term it is sometimes found that the infant is 
abnormally large, weighing 11 pounds or more, in which case, 
although the mother’s pelvis may be of normal size, the course of 
labour will be prolonged. The delay in the descent of the head will 
often need, after dilatation of the cervix, the application of the forceps 
and strong traction for its delivery. In addition to the large size 
of the head, the increased bulk of the shoulders, and their difficulty 



Fig. 239. — Fcetal Ascites. 

The enormously distended abdomen usually gives rise to delay in birth and gener- 
ally requires tapping. 


in entering the brim as the liead is being bom, make the birth of the 
body difficult. Traction from below on the axillse, pressure from 
above, and possibly cleidotomy, may be necessary before the trunk 
can be bom. 

CONGENITAL DEFORMITIES OF THE CHILD 

Meningocele and Hydrocephalus (see pp. 462, 463). 

Enlarged Thyroid. — The thyroid gland may be greatly hyper- 
trophied, and by preventing flexion of the head cause a face pre- 
sentation. It rarely gives rise to obstruction from its size. 

Hare Lip and Cleft Palate. — Infants with this malformation are 
difficult to rear, having to be fed artificially, often with a spoon. 
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Treatment 

A plastic operation should be perfortned as soon as the infant is 
able to stand it. 

Distension of the Abdomen. — The abdomen may be enormo\xsly 
distended by tumours of the kidneys, spleen, liver, or ovaries, by 
ascites, or by the distension of the bladder due to an imperforate 
urethra. 

The course of labour will depend upon tlie size and consistence 
of the swelling. Usually the condition will not be recognized until 
there is delay after the birtli of tlie head, when an examination 
reveals the condition. In a breech presentation tlie condition is 
recognized owing to delaj'^ after birth of the legs. 

Treatment 

If the swelling is cystic it must be evacuated by tapping. If the 
swelling is solid evisceration must be performed. 

Spina Bifida. — Owing to deficient ossification of the laminae of 
the vertebrae, the spinal cord and membranes may only be covered 
by the integuments, and this may give rise to a swelling sometimes 
of considerable size, but since the swelling is fluid it does not give 
rise to obsti'uction. This swelling is known as a syringo-myelwele. 
It is often associated with hydnxjephalus anil deformity of the feet, 
and if largo is incompatible with prolonged life. A small spinal 
meningocele in the lurnbo-sacral region is not uncommon and does 
not endanger life. 

Monsters. — Monsters may be single or double. A single monster 
is generally associated with anencephaly in which there is absence 
of tlie vault of the skull with the exception of tlie orbital plates 
of the frontal bone. The cerebral hemispheres are not developed, 
but there are parts of the ba.se of the brain present. The cervical 
vei’tebrse are usually ill developed and fused together. The foetus 
pre.sents generally by the face, as there is no vertex, and after birth 
of the small head there is delay with the shoulders, which are usually 
well developed. This condition is fortunately incompatible with 
life, though a few cases have been reported to have lived a few 
days. 

There are four chief varieties of double monsters : — 

1. Thoracopagus. Two children joined by the thorax. 

2. Ischiopagus. Two children joined by the sacrum. 

3. Dicephalus. Two heads with one body. 

4. Svncenhalus. One head with two bodies. 
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If these double monsters are small or premature they may be 
born spontaneously, though there is always the risk that they may 
give rise to obstructed labour. The first two varieties generally 
present by the feet. If the bodies are not too large to be born, 
the posterior head usually enters the pelvis first, and on flexing the 
bodies over the mother’s abdomen the first head is born and the 
second one engages and is born. If there is any obstruction the 
band uniting the bodies must be cut through, as there is no object 
in risking the mother’s life for the sake of delivering a living freak. 

Diceplialic monsters, unless very small, give rise to obstruction 
and necessitate delivery by perforation. Synceplialic monsters are 
best delivered by craniotom}". 

Extroversion of the Viscera (Exomphalos). — In these cases there 
is absence of some part of the abdominal wall, usually in the neigh- 
bourhood of the umbilicus. The viscera are covered only by the 
amnion. 

Treatment 

If the absence of the abdominal wall is limited in extent the case 
can be dealt with by operation. 

Ectopia Vesicas, — Tins distressing congenital deformity occurs 
through failure of the fusion of the lower ventral somites and with 
want of development of the anterior wall of the bladder. It is often 
associated with absence of the symphysis pubis. It is not incom- 
patible witli life and sometimes lends itself to surgical treatment. 

Imperforate Anus. — In the simplest form there is a membrane 
separating the rectum from the anal canal. In the more severe 
forms there is partial or complete absence of the rectum. The 
nature of the case may not be suspected for some hours after birth, 
and then an examination, made because the child does not pass 
meconium, reveals that the anus is imperforate. 

Treatment 

Imperforate anus should be treated immediately a diagnosis is 
made. In the minor degrees of deformity it may be possible to 
establish communication between the anus and the rectum. In the 
more severe forms it may be necessary to perform colostomy. 

Imperforate Meatus Urinarius. — This is usually associated with 
distension and hypertrophy of the bladder and dilatation of the 
ureters and pelvis of the kidneys. The infants are generally born 
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Phimosis. — The foreskin may be so tight as to cause retention 
of urine or great straining at micturition witli tiie risk of hernia. 

Treatment. — Circumcision. 

Umbilical Hernia. — This may be congenital or acquired. In 
the congenital variety there may be a mass of bowel protruding 
into the umbilical cord. The case should be treated by immediate 
operation (Fig. 242). 

In the acquired variety, the hernia must be protected by a firm 
pad an<l an alxlominal lander, and the cause of the straining, 
usually phimosis, remedied. 3diis will in all probability effect a cure. 

Grave Familial Jaundice in the Newborn. — This is a disease 
resembling physiological jaundice in its onset, and in which there is 
no gross post-mortem appearances to account for the jaundice. 



Fig. 240. — Congbnitai. Umbilical Hernia. 

The sac is covered only by amnion through which the contents of the sac may be 
seen. 

It occurs in successive infants a few hours to a day after birth, 
and 77 per cent, of the babies die in convulsions within a fortnight. 

The cause is not known, but it has been attributed to maternal 
toxaemia, because in several of the reported cases the mother has had 
jaundice and severe attacks of vomiting. In the majority of the 
cases the mothers have had large families and the first two children 
have escaped. 

On the assumption that the jaundice is of toxaemic origin Rolles- 
ton recommends that the mother’s diet should be carefully regulated, 
and that she sliould be given such intestinal and biliary antiseptics 
as hexamine, salicylate of soda, calomel. 

The child should be reared artificially, and .should be given small 
doses of calomel. 
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Congrenital Hypertrophy of the Pylorus. — Although this condi- 
tion is styled congenital it does not as a rule manifest itself before the 
infant is 3 to 4 weeks old. 

This disorder is characterized by vomiting which is persistent, 
though not necessarily frequent, occurring only once or twice in the 
twenty- foim hours. The type of vomiting is characteristic for it is 
copious and forcible and the material vomited is shot out some foot or 
more and in quantity as much as the infant is taking in two or 
more feeds. This indicates that the stomach is dilated and not passing 
its contents into the small intestine. With tliis state of affairs the 
infant wastes and suffers from constipation. Althougli the above 
clinical picture is very suggestive of hypertrophic stenosis of the 
pylorus, 3 'et the diagnosis is not certain unless tlie two cardinal signs 
— visible and marked peristalsis of tlie stomach and a palpable pyloric 
tumour can be appreciated. This peristaltic wave is not necessarily 
invariably present when looked for, but will be brought into evidence 
by giving the infant a feed, when the peristaltic waves will be seen 
and the thickened pylonis felt. 

Treatment must be undertaken as soon as the diagnosis is certain, 
and a decision made as to whether the case is a suitable one for medical 
or surgical intervention. For the details of treatment of this, by no 
means rare, condition the student is referred to text books dealing 
especially with disorders of childhood. 



Section V— OPEKATIVE PROCEDURES AND 
ANESTHESIA 

CHAPTER LI 

ANESTHESIA IN OBSTETRIC PRACTICE 

Chlouoform, ether, .stovaine, morphia and hyoscirie combination, s, 
novocaine, quinine, and urea Iiydnxjhloride may be used for 
an8e.stlietic purposes in obstetric practice, either to produce un- 
consciou.sness with insensibility to pain, as in general anmstliesia, 
or insensibility to pain with little or no loss of consciousness, as in 
partial anaesthesia or analge.sia. 

General Anaesthesia 

General anae-sthesia is in most cases indicated for all operations 
on a patient who is pregnant, in labour, or during her puerperium. 
Such anaesthesia should be induced by a practitioner who is able to 
give the whole of his attention to the administration of the anaes- 
thetic. Unfortunately, from necessity, the practitioner lias often 
fii'st to anJBsthetize tlie patient and then to hand over the further 
administration to the nurse, when performing such operations as 
delivery by the forceps or by version, the removal of an adherent 
placenta, or the repair of a lacerated perineum. In many ca.ses the 
practitioner will even attempt such operations without anaesthe- 
tizing the patient at all. The former method results in the patient 
being anaesthetized too deeply or not sufficiently, and there are 
obvious dangers associated with either result. To hand over the 
administration of the anaesthetic to the nurse certainly deprives the 
doctor of assistance of which he may be in urgent need, and the fact 
that he has to attend alternately to the anaesthetic and the operation 
is a serious handicap and must increase the danger of infection. 

To deliver, or to attempt to deliver, a child with the forceps or 
by version or to remove an adherent placenta, or suture a seriously 
ruptured perineum without an anaesthetic renders the task more 
difficult and introduces an additional element of danger which an 

( 645 ) 
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anaesthetic avoids, that of injury to the genital tract from the 
struggles of the patient. 


CHLOROFORM 

By the careful use of chloroform, the severity of the labour 
pains may be markedly diminished without making the patient 
totally unconscious — commonly termed anaesthesia to the obstetrical 
degree. Its use is therefore particularly indicated in the second stage 
of labour when the increased strength of tlu! uterine conti'actions 
may be a source of great distress to the patient. For this purjxjse 
it is best given with a Junker’s inhaler, tlie bellows of which the 
patient herself, or the nurse, can work without any fear of an overdose 
resulting. 

Chloroform analgesia has the same contra-indications as chloro- 
form antesthesia, and shoidd never be employed when operative 
procedures are necessary, sinci; the partial loss of consciousness 
and conse([uent loss of control are a distinct hindi’ancci and danger. 

For inducing general amesthesia during laboui', chloroform is 
the usual anaesthetic. Parturitsnt women have a peculiar tolerance 
for this drug, which encourages relaxation of the uterus without 
increasing the risk of svibsequent liaemorrhage, unless the drug has 
been administered over an unduly long period. Chloroform lias 
this disadvantage, that if the patient is suffering from some form of 
pregnancy-toxaemia due to the kidney of pregnancy, pernicious vomit- 
ing, acute yellow atrophy of the liver, or diabetes, it is apt to cause 
degeneration in the liver tissues, pnxlucing symptoms known as delayed 
chloroform poisoning 


ETHER 

Ether should be the anaesthetic chosen if there is reason to 
suppose that the patient is suffering from any form of toxaemia. An 
injection of atropine should be given first. Ether is also indi- 
cated if the patient requires stimulating or is suffering from shock, 
and is best u.sed for operations during pregnancy or the puerperium. 
It is contra-indicated if there are moist rdles or bubbling on inspira- 
tion. 

STOVAINE 

As a method of inducing anaesthesia in the genital organs 
and lower part of the body, without making the patient uncon- 
scious, the intra-thecal injection of stovaine has a distinct place 
in obstetric practice. After the spinal injection has been made it 
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takes up to twenty minutes for anaesthesia to be complete. This 
lasts about an hour. Stovaine is best given with glucose, and 
is put up thus combined in ampoules containing one dose. Spinal 
anaesthesia is indicated in patients suffering from severe pulmonary 
or cardiac disease or from one of the toxaemias, when the adminis- 
tration of a general anaesthetic is contra-indicated. Owing also to 
the fact that the injection acts as a “block” to peripheral impulses, 
this method lias advantages when it is necessary to operate upon 
a patient who is suffering from severe slitick. Occasionally tliere is 
an idiosyncrasy for the drug and the patient becomes pi'ofoundly 
collapsed. 

MORPHIA AND MORPHIA HYOSCINE COMBINATIONS 

The administration of morphia, either alone or followed by a 
general anassthetic, in order to diminish uterine spasm and irrita- 
bility and to assist relaxation, has been mentioned in the treatment 
of difficult labour (rigid cervix, irritated uterus), but a more 
general consideration of the use of morphia in labour is called for, 
as it, or some similarly acting opium derivative, is the cliief con- 
stituent of the various preparations recommended for the produc- 
tion of tlie so-called “painless labours”. 

For over ten years a combination of morphia with scopolamine 
(hyoscine) has been in use in ordinary surgical work, as a partial 
anfB.sthetic or as a preliminary to general anaesthesia, and in obstet- 
rics for the production of what its advocates in tlie Freiburg Clinic 
called “twilight-sleep,” i.e. a <legree of semi-consciousness which 
prevents the feeling of acute pain. Experience in the foi’mer direction 
has le<l to a very considerable restriction in its administration, 
as serious consequences (cardiac faihire, collapse) have been ascribed 
to it, and its routine adoption is no longer advocated by anaesthe- 
tists. Reports of its use in midwifery practice liave reached 
tlie lay press, and, from articles in the daily papers and illustrated 
monthly magazines, and even books written specially for the general 
public and for the most part of transatlantic origin, patients have 
eaten of the tree of knowledge and have learned that the curse of 
Eve can be exorcized by the potions and charms of ultra-modern 
medicine. So far is this the case that a widely-read patient, when 
arranging for attendance at her confinement, will stipulate that her 
labour shall be managed on the lines laid down by some book or 
article she may have studied. It is, therefore, essential that every 
one professing obstetrics in these days of an omniscient press and 
an omnivorous public, should have some idea of the pros and cons 
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in regard to “twilight-sleep” and “painless labour”. The former 
term was applied to the scopolamine-morphia narcosis, and that 
combination will be taken for consideration here, though various 
highly-vaunted patent preparations have been put on the market 
for the same purpose by enterprising drug manufactiu-ers witli a 
business eye to the public demand. It is unnecessary to advertise 
them by name, and, as they are almost all opium derivatives with 
morphia as the active agent, they do not call for special mention. 

The combination most commonly adopted is from to | gr. of 
morphia, with , gr. of scojxdamine given hyjwdermically. The 
second dose is given one hour after the tii-st and consists of gr. 
of scopolamine only. Subsequent doses of gr. of scopolamine 
are given every liour according to the condition of the patient. This 
is ascertained by applying a memory test by allowing the jiatient some 
easily recognizable object. When it is ajijiarent that the memory is 
returning another dose of scojxilamine is given, and so on. As many 
as thirty doses have thus been given with no apparent harm to the 
patient, though as a rule six to eight doses ai’e sufficient. In suc- 
cessful cases the patient becomes drowsy and unconscious, dozing 
between pains, rousing slightly and perhaps moaning with them, 
and waking up after the labour is over without any clear re- 
collection of anything that has happened, even the biiih of 
the child But its action is uncertain and patients react in 
different degrees. On some it will act like a charm and do all 
that its advocates claim for it, and nearly as much as the writer 
in the illustrated magazine paints for his wondering readers ; occa- 
sionally restlessness, violent excitement, and even delirium may 
follow the treatment, so that the patient may have to be held 
down by two or tlu-ee nurses; and on others the morphia must be 
repeated to obtain any effect. Constant watchfulness is necessary 
and the patient ought not to be left unattended for a moment A 
strong pain may cause her to wake up suddenly, and she may, in a 
drowsy and semi-conscious condition, wander about the room or house 
and do strange and extraordinary things. As an example of this 
semi-conscious activity aroused by uterine contraction, a case may 
be mentioned in which the patient, left for a few moments in a state 
af apparently deep drowsiness, was found on the floor on her hands 
and knees as if hunting for something she had lost ; she resisted 
being put back to bed, for she said she wanted to find the Crown 
Prince of Germany, who, she was convinced, was hiding in the room. 
There is some risk of self-infection or self-injiuy, as the hands readily 
ind their way to the vulval regioa Troublesome after-effects 
xjcasionally occur. Headache, sickneas, severe thirst, vertigo, dim- 
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ness of vision, and excitement may follow and continue for several 
days, but it is rare in obstetric practice to meet with the more serious 
effects which have been ascribed to scopolamine-morphia when used 
in general surgical work. 

No drug which can so far abolish sensation as to make labour 
painless can be given to this degree without affecting considerably the 
normal processes of labour. Narcotism siifRcient to abolish painftil 
stimuli will check reflex activity and possibly also interfere with the 
nervous mechanism governing labour, and therefore a tendency to 
produce prolongation woiild be expecte(i It is doubtless true that 
the effect of the bag of membranes and tlie foetal head in increasing 
uterine contraction by reflex stimulation of the cervix and distension 
of the birth-canal is diminished. On the other hand, in eases in which 
the pain is severe and the patient is anxious and worried, the analgesia 
and mental quietude prcxluced by the narcotic prevent inhibition of 
the uterine contractions from emotion, and tlie labour is ha.stcned. 
The first stage of labour takes about the normal time, the second stage 
is usually prolonged, and the necessity for terminating labour by for- 
ceps-delivery is nearly doubled Spontaneous delivery of the placenta 
is frequently delayed or interfered with, and many authorities have 
noted a tendency to increased haemorrhage. The child may be bom 
drowsy, sometimes to a degree which makes the establishment of 
respiration difficult, and still-birth has been ascribed to the effect of 
the di'Ug on the infant. Certainly the child may be born apnoeic, and 
the ustial methods of exciting respiration by reflex stimulation may 
be ineffective, so that a hot bath and artificial respiration may be re- 
quired before natural breathing is established, but it is rare for these 
remedial measures to fail when tlierc is no other reason to account 
for the fcotal asphyxia. The effect on the child is naturally the 
more marked the greater the narcotization of the mother by 
morphia, and the shorter the time after it was induced that birth 
occim?. Small feeble infants are more likely to be affected than big 
strong children. 

The chief indication for the administration of morphia, scopo- 
lamine-morphia, or allied preparations during labour is feeble and 
ineffective uterine action during the first stage, especially if the 
patient is nervous and hyperaesthetic or suffering from exhaustion 
or fatigue. The inhibiting effect of emotion — fear, anxiety, or 
excitement — and of severe pain has already been mentioned, and 
all such conditions are greatly alleviated by the mental and physical 
rest produced by these drugs. Rigidity of the cervix and slow 
dilatation which often accompany poor pains afford another indica- 
tion, In difficult labours in which time is required for moulding. 
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exhaustion is avoided. These injections are helpful in easing the 
pain and discomfort following many manipulative procedures, e.g. 
plugging the vagina or the insertion of the Cliampetier de Ribes's 
bag, and in many complications, such as antepartum haemorrhage or 
eclampsia, in which mental and bodily rest and diminished nervous 
excitability are advantageous. Reference lias, liowever, been made 
to these indications, and nothing further need be said. In very 
favourable cases it may be }X)ssible to perform minor operations as 
low forceps-delivery and perineal suture under sucli partial anjesthesia 
as these narcotics give, but generally speaking, a small (|uantity of 
cliloroform is required, as the patient is liable to move and wake up 
and is not fully under control. 

The dosage has already been mentioned. The first injection 
should not be given till strong and regular uterine action is estab- 
lished and dilatation has begun, and tlie cca-vix will admit two 
fingers; inefficient primaiy pains are a contra-indication unless due 
to emotion or fatigue. In the second stage of labour, especially if 
the head is low in the pelvis, morphia is inadvisal)]c, as the child 
might be born drowsj^ Pituitary extract with just sufficient chloro- 
form to control tlie severity of tlie pains is better, as tljo for- 
ceps can be used at once to effect delivery if there is still delay. 
Frequency of the pulse-rate and slow or shallow breathing are signs 
of overdosage, andi the foetal heart must be auscultated from 
time to time to ascertain the condition of the child, as if tlie heart- 
beat becomes slower or quicker than normal the child’s life is being 
endangered. The condition of semi-sleep may lie extended over 
days in special circumstances, but these repeated injections are not 
free from risk. It is inadvisable to exceed f gr. of morphia in 
twenty-four liours. In order to obtain the proper effect of the 
injection the patient must be kc])t absolutely undisturbed in a quiet 
and darkened room with her ears plugged ; twilight-sleep cannot 
be maintained if the patient is roused by frequent visits or ex- 
aminations. 

The routine administration of powerful narcotic drugs in normal 
cases to obtain ‘‘ painless labour cannot be defended on medical 
grounds. Its general adoption, if pushed to a degree sufficient to 
cause analgesia and amnesia, must occasionally lead to serious conse- 
quences to mother or child, and in any case will require more careful 
watching and attention than can be given by a busy family prac- 
titioner with other calls on his services. Rapid dilatation and ex- 
pulsion may follow an injection, or a long quiescent interval may 
elapse before strong pains recur, or the patient may become restless 
and difficult to control. It is imperative that the nurse should bo 
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experienced and that she should be able to obtain further assistance 
if necessary, while many authorities maintain that the practitioner 
should be in constant attendance. If this is impossible he 
should certainly be within easy reach. A further objection to its 
routine use in general practice is that the amnesic effect may cause 
the patient to make unjust complaints of neglect; for instance, 
she may assert very positively that the doctor was not present at 
the birth, or tliat lie gave lier an injection and did not visit her again, 
and so on. Morphia and its combinations are valuable drugs in 
midwifery, as in other realms of medicine, but the cases in which 
they are used must b<j selected with judgment, and their wholesale 
use is wrong. Should the prospective mother, primed with the highly 
coloured stories of the blissfulness of twilight-sleep, try to make its 
induction a condition in engaging her attendant, tlie most diplomatic 
way out of the difficulty would seem to be the demand for a greatly 
increased professional fee to compensate for tlie additional time and 
worry wliich the proper induction of twiliglit-sleep demands. 

The following statistics fioni a London lying-in hospital and from 
the lying-in ward of a general hospital in 100 normal cases, in 
which a single narcotic injection was given, carefully observed at 
each institution, arc appended: — 


LyinG'In Hospital. 

Without injection — 

MultiparcB, 

Stage 1 ... 11 hrs. 24 mins. 

Stage 2 ... 29 mins. 

Stage 3 . . . 19 mins. 

With injection (morphine gr. i ; atropine gr. j — 

Multiparce, 

Stage 1 ... 10 hrs. 48 mins. 

Stage 2 ... 26 mins. 

Stage 3 ... 22 mins. 


Frimiparce, 
18 hrs. 20 mins. 
1 hr. 17 mins. 
21 mins. 


Prmiiparce, 
17 hrs. 33 mins. 
1 hr. 8 mins. 

20 mins. 


Lying-in Ward, General Hospital. 

Primiparce 1st stage. 2nd stage. 3rd stage. Total. 

No injection . . 20 hrs. 1 hr. 20 mins. 21 hrs. 20 mins. 

Injection (morph, hyd. gr. J ; 

atropin sulph. gr. 11 hrs. 1 hr. 30 mins. 30 mins. 13 hrs. 

hycscine gr. 

Injection {omuopouhyoscme 12 hrs. 30 mins. 1 hr. 20 mins. 25 mins. 14 hrs. 15 mins. 
1 c.c.) 


1. With both injections 1st stage is reduced nearly 50 per cent. 

2. With both injections 2nd and 3rd stage slightly prolonged. 

3. Several cases, especially after omnopon, had to be terminated 

artificially by the forceps. 

4. Omnopon has a more marked eflfect upon the child, several 

children being born asphyxiated, but all recovered with 
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treatment. No cases occurred with fatal results to the 
child which could not be accounted due to other causes. 

In a number of cases the patient fell asleep immediately after 
the injection and only woke at the end of the first stage of labour. 

In a few cases the injection was repeated, but only after an 
interval of six hours. 

In three cases the injection appeared to have no effect at all. 

Mtilliparcc. . 1st stage. 2nd stage. 3rd stage. Total. 

No injeclion ... 10 hrs. 45 mins. 15 mins. 11 hrs. 

Injection, morphia, etc. . 11 hrs. 30 mins. 15 mins. 11 hrs. 46 mins. 

Injection omnopon . . 8 hrs. 45 mins. 25 mins. 12 mins. 9 hrs. 22 mins. 

Injection of omnopon reduced the 1st stage by just over an hour 
and the 2nd or 3rd stages slightly, while morphia prolonged labour. 

Only normal cases are included; normal pelvis and L.O.A. or 
RO.A jKJsitions are taken. 

In primiparae morphia gave best results. 

In multiparae omnopon gave best results. 
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THE USE OF PITUITARY EXTRACT IN LABOUR 

Until the action of extracts of the jX)sterior lobe of the pituitary 
gland upon the uterus was discovered, there was no drug in the 
pharmacopoeia which could be relied upon to excite and maintain 
normal uterine contractions. The preparations of ergot have long 
been used for the purpose, but have not always had the desired 
effect, owing to their tendency to produce tetanic spasm of the 
uterus. The effect of ergot makes its use in the second stage of 
labour undesirable and sometimes harmful. Pituitary extract, in- 
jected intramuscularly, has the effect of increasing both tlie strength 
and the frequency of the uterine contractions in a person who is 
obviously in labour. It will not, however, excite uterine contrac- 
tions before labour has begun, and cannot, therefore, be used 
actually to induce labour. It is, however, in the later part of the 
second stage of lalxjm' that pituitary extract has proved to be most 
useful. In the common cases in which the uterine contractions are 
weak and infrequent, and, although quite regular, seem to be unable 
to complete the delivery, pituitary extract will, as a rule, increase the 
strength and frequency of the “ pains ” to such an extent that spon- 
taneous delivery follows very rapidly. These are the cases in which 
the low forceps operation is most frequently required. By the use of 
pituitary extract a considerable proportion of such cases will be de- 
livered without the use of the forceps. Certain precautions ai’e to be 
observed before using pituitary extract in these cases : there must be 
no pelvic contraction ; the patient must be in the second stage of labour 
with the foetal head in the pelvic cavity ; it must be clearly recognized 
that delivery must be completed in 15 to 20 minutes, so that the effect 
of the drug shall not have passed off before this is brought about. The 
dose of the drug depends upon the particular preparations used, that 
of “infundin” is -I c.c., and it should be injected into the gluteal 
muscles, not merely h 5 rpodermically. It is advisable to give one 
dose only, and to have the forceps prepared, so that they may be 
used if the child is not spontaneously delivered within half an hour 
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of giving the drug. The dose has been repeated in some cases 
witli good effect, but in most instances one dose is enough. 

The effect of the drug does not show itself in the second stage 
only, but also influences the third stage. In cases in which delivery 
has been completed within half an hour of giving the extract, the 
placenta separates very rapidly and is usually in the vagina within 
a few minutes of the child being born. The uterus then remains 
firmly conti’acted, and the danger of postpartum hgemorrhage, 
which is very real in these eases, is averted. Another point of 
interest in this connection is tliat the effect upon the third stage is 
far better when the drug is given before tlie birtli of tlie child, 
than when given between it and the separation of the placenta. 
Retenti(jn of the placenta above the contracted internal os does 
not occur in the fii-st case but has been known in the second. 

If pituitary extract has not been given before the birth of tlie 
placenta, it may be used afterwards as a means of securing powerful 
uterine contraction and retraction, and so preventing or stopping 
postpartum heemorrhage. Naturally, however, the drug does not 
act instantaneously, so that some minutes must elapse before the 
full effect is I’oached. 

The effect of pituitary extract in the second stage of labour is 
often so powerful as to sugge.st that the uterus might rupture if 
the dose was given too early in laboim before the os uteri was di- 
lated. This danger should never be incurro<l in ordinary cir- 
cumstances, as the first stage of labour can usually be left to take 
care of itself. In certain cases of antepartum luemorrhage, how- 
ever, in which formerly ergot would have been given, pituitary ex- 
tract has been used with very good effect. This is particularly so 
in some cases of accidental haemorrhage. 

In Caesarean section, pituitary extract may be given as a moans 
of preventing haemorrhage. It is best to have the hypodermic 
syringe ready filled, and inject the do.se just after the child has 
been extracted from the uterus. The effect is not so powerful if 
the dose is given before incising the uterus. 
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OBSTETIilC OPERATIONS 

DELIVERY WITH THE FORCEPS 

Among the innumerable patternu of tlie obstetric forceps tliat Itave 
been constructed since 1601 when Chambei'len lirst invented it, 
three main types appear — tlie sliort straight forceps, the long curved 
forceps, and the axis-traction forceps. 

Short Straight Forceps. — The short straight forceps is not long 
enough to apply to the head when it is situated at or above tlie brim 
of the pelvis, and owing to the absence in 
this variety of forceps of a pelvic curve tlie 
liead cannot be grasped at its centre even 
when it has jias-sed the brim. The line of 
traction must therefore be exerted in the 
wrong direction. 

The short straight forceps, though now 
out of date and very rarely used, is never- 
theless tlie most useful instrument for rotat- 
ing the head in persistent occipito-posterior 
po.sitions, if manual rotation has failed ; 
since owing to the fact that it has no 
pelvic curve it is less likely to injure tlie 
vaginal walls. In addition, if it is thought 
desirable to deliver the head, after rotation, 
with the forceps, the instrument need not 
be removed and re-applied, as it must be 
when the long curved forceps is used. These 
advantages, however, are not of sufficient importance to make it 
worth while to carry an extra pair of forceps solely for them. 

Long Curved Forceps. — The long curved forceps is an improve- 
ment on the short straight forceps in two very important particulars. 
By the addition of a shank between the blades and the lock the 
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The short straight forceps, though now 
out of date and very rarely used, is never- 
theless the most useful instrument for rotat- 
ing the head in persistent occipito-posterior 
positions, if manual rotation has failed ; 
since owing to the fact that it lias no 
pelvic curve it is less likely to injure the 
vaginal walls. In addition, if it is thought 
desirable to deliver the head, after rotation, 
with the forceps, the instrument need not 
be removed and re-applied, as it must be 
when the long curved forceps is used. These 
advantages, however, are not of sufficient importance to make it 
worth while to carry an extra pair of forceps solely for them. 

Long Curved Forceps. — The long curved forceps is an improve- 
ment on the short straight forceps in two very important particulars. 
By the addition of a shank between the blades and tlie lock the 
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length of the forceps is increased by 2|", so that the head can be 
grasped above the brim, and by the addition of a pelvic curve the 
blades can be applied in the correct position to the head when it 
is situated at or above the brim (Fig. 241). 

The long curved forceps, however, has still the same drawback 
as the short straight forceps- when the efficiency of the traction is 
considered, since in this case also the line of traction cannot be main- 
tained — as it should be — in the axis of the genital canal, but 
must be directed more forwards. To enable the operator to exert 
traction in the best possible direction, more especially when the 
head is above the brim, the axis-traction forceps was invented, and, 
as its use is to-day almost universal, it alone will be described. 

Axis -traction Forceps. — Each half of the iustrument consists of 
six parts, the blade, shank, lock, handle, fixation-screw, traction- 

rod, and a seventh part, the traction- 
handle, is common to both halves. 

Blade. The blade, which is fene- 
strated, has two curves, one on the 
flat, the cranial curve, and the other 
on the edge, the pelvic curve. The 
shape and size of the curve is the 
same in both, i.e. it forms part of a 
circle whose radius is 4J". When the 
blades of the forceps are locked the 
distance between them at the widest 
point should bo 3|", and between 
their tips it should bo 1". 

Shank. The shank, that part of the 
instrument between the lock and the 
blade, should be 2}" long. It must be 
of sufficient strength to prevent the 
blades being bent to any appreciable 
extent when the handles are locked. 

Lock. The best tj^ of lock is that known as the English lock. 

Handle. The handle should be 5" long, and, so that it can be 
grasped without slipping, it should have large ribs on its outer sur- 
face, since if the instrument is being used in a case in which the 
head is low down on the perineum the delivery of the head can be 
more effectively controlled by making traction with the application 
handles than with the traction rods. 

Fixation-screw. The fixation-screw is attached by a swivel to 
the handle of the left or lower blade, and fits into a slot in the 
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handle of the right or upper blade. To prevent the blades being 
separated when traction is made with the traction-handle, the screw 
is tightened after they are locked. 

Axis-traction rod. To each blade is attached an axis-traction 
rod, the upper end of which fits into a slot in the lower part of the 
fenestrum of the blade. Tlie rod is so fashioned that it lies in con- 
tact with the shank as far as the lock and then curves backwards 
so that its lower end is 3^" from the liandle. 

Traction-handle. The traction-handle contains a ball and 
socket joint. It is attached to the traction-rods after the forceps 
is in position and the fixation-screw has been tightened (Fig. 242). 

The axis-traction forceps has the following advantages : — 

1. Its blades are fixed by a screw, and therefore, as they cannot 

tilt, their edges are not likely to injure the head. 

2. As the blades are fixed to the head, the handles by indicating 

the position of the head will show in which direction the 
operator should use traction. 

3. Traction can be made in the correct axis of the pelvic brim, 

because the lower part of the traction-rods is curved or 
bent backwards over the perineum. 

4. The upper end of the traction-rods being attached to the 

blades of the forceps, traction, when the head has passed 
the brim, can be applied in the true axis of the genital 
canal, and so to the greate.st possible advantage of tlie 
mother and child, the amount of force required for delivery 
being much reduced. 

5. The ball and socket joint of the traction-handle allows the 

head to rotate during traction. This is especially valu- 
able in occipito-posterior positions, when manual rotation 
has failed and it is deemed advisable to deliver by the forceps. 

6. One hand can be used for traction, leaving the other to make 

counter-pressure on the buttocks of the mother if the 
operator so wishes. 

The chief disadvantage of the axis-traction forceps is that it is 
more difficult to sterilize owing to the number of parts of which it 
is composed. 

Action of the Obstetric Forceps. — The obstetric forceps can be 
used as a tractor, rotator, compressor or lever. 

Of these its use as a tractor is by far the most important. Ro- 
tation may rarely be indicated in cases of persistent occipito-pos- 
terior position of the vertex if other and better methods of delivery 
have failed. The use of the forceps to lessen the size of the child’s 

2 u 
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head is to be deprecated strongly. To avoid serious laceration of the 
maternal tissues when using the forceps as a lever, by the pendulum or 
side-to-side movement of the handles, requires great experience, and 
the possible advantages are not projx)rtionate to the increased risk 
to the mother. The forceps is indicated when the natural powers of 
labour are insufficient to effect delivery within a reasonable time 
without injury to the mother or child, or when labour has to be 
terminated quickly in the intei*ests of the mother oi* child. The 
circumstances in wliicli this instrument may be used can be thus 
classified : — 

Indications for the use of the Obstetric Forceps. — 1. When the 
pains are not strong enough to effect delivery. 

2. When there is delay due to disproportion between the head 

of the child and pelvis of the mother. 

3. When the direction of the uterine force is abnormal. 

4. When the soft parts of the mother are hindering delivery. 

5. When it is necessary to deliver the mother quickly. 

6. When it is necessary to extract the child quickly. 

7. When the birth of the child is delayed by certain malposi- 

tions of the head. 

1. When the uterine pains are not strong enough to effect delivery. 

The forceps is most frequently used to assist the contractions 
of tlie uterus when they are insufficient and the birth of the 
cliild is delayed. The term sluggish uterus most accurately de- 
scribes the actual state of affairs. The condition known as ex- 
hausted uterus is best treated in its earlier stages by the timely 
application of the forceps whenever the operator sees that the pains 
are becoming weaker and the head does not make any advance. 
It is most important to remember that when the exhaustion 
has once been established, that is, when the uterine pains have 
disappeared, the child must on no account bo delivered until such 
time as they return (see p. 451). 

2. When there is delay due to disj)roport ion between the pelvis of the 

mother and the head of the child. 

Difficulty owing to disproportion between the head and the 
pelvis is more often due to a decrease in the size of the pelvis than 
to an increase in the size of the head It is impossible to measure 
accurately the size of the child’s head before birth, and it will suf- 
fice, therefore, if we now deal with difficulty due to the maternal 
pelvis only. 

If the child’s head is of normal size the smallest true conjugate 
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diameter in which it is desirable to use the forceps is 3|". Very 
rarely extraction may be attempted past a true conjugate of 3|", 
but below 3|" the foetal mortality increases from 10 per cent, to 
30 per cent, and the danger to the mother is distinctly increased. 
With a generally contracted pelvis 3|" is the safest lower limit. 
Above 3|" in a flattened pelvis and 32" in a generally contracted 
pelvis it is safer for the child to be delivered spontaneously, assist- 
ance with tlie forceps being given if tlie mother is becoming ex- 
liausted, if the pains commence to fail, or if the child shows .signs 
of distress, since the foetal mortality for spontaneous deliveiy, as 
quoted by Munro Kerr, averages 2 ’45 per cent., while that for in- 
strumental delivery averages 44 per cent. 

The above figimes serve only as a rough guide, and the student 
must remember that the question is not one so much of inches 
as of the relative sizes of the child’s head and the maternal pelvis. 

The head of the child may be delayed above the brim of the 
pelvis, in the brim, or in the pelvic cavity. 

Delay of the head of the child above the brim of the pelvis. — In 
cases of disproportion, if the head is free above the brim of the pelvis 
and cannot be pushed into the brim from above, the forceps is not 
indicated, since the risk of lacerating the genital canal is consider- 
able and the chances of killing the child are very great, a largo number 
of the children being born dead or dying s(X)n after delivery from 
meningeal or cerebral haemorrhage due to the great compression 
of the head. Tlie practice of pulling or trying to pull the head 
of the child past the brim of the pelvis when the delay in labour 
is due to disproportion is therefore an extremely bad one. 

Delay of the head in the brim of the pelvis. — The treatment now 
depends upon the shape of the pelvis. In a flat pelvis the long 
diameter of the head should be in the transverse diameter of the 
pelvis, the anterior fontantelle and the sagittal suture should be 
nearer to the promontory of the sacrum than to the symphysis 
pubis (anterior parietal presentation). 

If a posterior parietal presentation is diagnosed the head will 
probably have to be perforated unless version can bo performed. 
In a scolio-rachitic pelvis, whore the flattening is as.sociated with 
a lateral spinal curvature, there will be more room on one side 
of the pelvis than the other. If the occiput of the child is 
entering the pelvis on the side where there is less room the forceps 
must not be used, but the child should be delivered by version, 
the leg of the child which corresponds to the side where there is 
more room being pulled upon. Thus the occiput is rotated into 
this quarter of the pelvis. In a generally contracted pelvis the 
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head must he very well flexed. When the head is delayed in the 
pelvic brim sufficient time must be given for it to be moulded, the 
patient should be delivered in Walcher’s position, and the traction 
mxist be gentle and not prolonged. 

Delay of the head in the 'pelvic cavity. — The forceps is most often 
used when the head has passed the brim of the pelvis and entered 
the pelvic cavity. In such a case wlien the delay is due to dis- 
proportion the head does not recede in the interval between the 
pains, wlule the caput succedaneum increasingly enlarges beyond 
the normal. Prolonged or strong efforts at extraction should not 
be made. 

The forceps should not be used if, owing to obstruction, the 
uterus has become tonically contracted, if the vagina and vulva 
are swollen from the impaction, or if tlie child is dead In all such 
cases perforation of the head of the child is the proper treatment, 
as it may be also if the head cannot be extracted with the forceps, 
although an alternative treatment to this if other conditions were 
suitable would be symphysiotomy or pubiotomy (see pp. 720-722). 

3. When the direction of the uterine force is abnormal. 

With a marked lateral obliquity of the uterus or with an anterior 
obliquity, best seen in cases of “ pendulous belly,” the uterine 
pains will not act in the axis of the brim, and the head of the 
child may consequently fail to engage. If the obliquity is not due 
to disproportion between the head of the child and the mother’s 
pelvis, and if it cannot be corrected by varying the position of the 
patient, then, other contra-indications being absent, the head should 
be pushed from above into the brim and the forceps applied. 

4. When the soft parts of the mother are hindering delivery. 

In the rare event of spasmodic rigidity of the cervix not re- 
sponding to the usual method of treatment (see p. 454), the cervix 
having been sufficiently dilated the forceps may be used. 

It sometimes happens that dm-ing labour the anterior lip of the 
cervix becomes nipped between the head of the child and the brim 
of the pelvis. This causes that portion of the cervix to swell, witli 
the result that the birth of the child may be delayed. Such a 
condition can nearly always be remedied by pushing the swollen lip 
iffiove the head ; rarely, when this is impossible, the forceps should 
be applied to the head, and while traction is being employed the 
cervix should be pushed up. 

When prolapse of the vaginal walls has not been treated during 



FORCEPS-DELIVERY 


661 


pregnancy the pressure diu’ing laboiu: causes them to become swollen, 
and they may thus obstruct the advance of the child. Delivery 
should be effected by the forceps, as a long delay of the head at the 
outlet may produce great oedema of the vaginal walls. 

In some women the perineum is more rigid than in others, 
and the lower part of the genital canal fails to dilate as easily and 
as rapidly as it should The head of the child, therefore, is somewhat 
delayed, and the prolonged pressure increases the danger of the 
perineum being ruptured In such cases it is good treatment to 
deliver the head of the child with the forceps during an interval 
between the uterine pains. 

A rare complication of labour is due to the rupture of a vari- 
cose vein in the vulva or vagina. A hard, tender, and dark swelling 
at once appears, and the child must be delivered as soon as possible 
with the forceps (see p. 480). 

5. When it is necessary to deliver the mother quickly. 

If the case is otherwise suitable for forceps-delivery extraction 
of the child by this method is indicated when uterine exhaustion 
is supervening (see p. 452) in certain cases of accidental and un- 
avoidable haemorrhage (see pp. 490, 503), in certain cases of eclampsia 
(see p. 135), and in cardiac (see p. 226) and pulmonary disease, to 
avoid the bearing-down efforts of the patient when the right side of 
her heart is becoming over-distended. 

6. When it is necessary to extract the child quickly. 

If the signs of foetal distress are present, that is to say, if meconium 
is escaping through the vtdva, if the movements of the child are 
excessive, or if between the pains the pulse-rate of the child rises 
to 150 or over or falls to 100 beats in the minute, rapid delivery is 
called for. If the use of the forceps is not contra-indicated, the child 
should at once be delivered by this instrument, since the signs noted 
above are an indication that its life is in serious peril 

In prolapse of the umbilical cord it may be necessary to deliver 
the child with the forceps (see p 415). 

7. When the birth of the child is delayed by certain malpositions 

of its head. ^ 

In persistent occipito-posterior position, see p. 329, in mento- 
anterior positions when delayed, see p. 347, in certain cases of brow 
presentation, see p. 353, in delay of the after-coming head, see p. 372, 
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in delay of the fore-coming head owing to prolapse of an arm, see 
p. 393, and in certain cases of locked twins, see p. 407, the use of the 
forceps may be indicated. 

The operation of forceps-delivery is divided into three parts : — 

1. The preparation necessary for the application of the forceps. 

2. The application of the forceps. 

3. The extraction with the forceps. 

Preparation necessary for the application of the obstetric forceps. 

(а) The instrument should be sterilized in boiling water for ten 
minutes and then immersed in an aseptic solution. 

(б) A soap and water enema should be administered if the rectum 
has not been previously emptied. 

(c) The vulva should be swabbed with tincture of iodine or 
thoroughly washed with soap and water, afterwards with plain water, 
and finally with a solution of biniodido of mercury 1 in 2000. The 
vulval hairs if long should be cut 

(d) The bladder must bo catheterized. 

(e) The operator, having rendered his hands and forearms as 
aseptic as possible, should put on a sterilized overall, and lastly 
sterilized gloves. 

(/) The true position of the head of the child must be ascertained 
by passing the hand into the vagina and making a thorough exami- 
nation before deciding to use the forceps, and again also just before 
it is applied, since the presentation may have changed during the 
necessary preparation. 

(g) The patient must be placed in position. In England that 
most generally employed is the left lateral position If the forceps 
has been applied to the head at the brim (see p. G60), the patient 
after its application should be turned on her back across the bed 
or a table, which must be high enough for the feet to hang free of 
the floor when the buttocks are projecting over the edge of the bed 
or table. In tins position, wliicli is known as “ Walcher’s position,” 
the symphysis pubis is rotated downwards and forwards and the 
true conjugate is thereby increased by a quarter of an inch or rather 
more. As the head of the child is being pulled past the brim the 
operator will have to sit on a low stool When the head has entered 
the pelvic cavity the legs of the woman m^lst be held up in the 
lithotomy position, or she may be placed in the left lateral position, 
since Walcher’s position, while increasing the size of the conjugate, 
diminishes the antero-posterior diameter of the outlet of the pelvis. 
The patient should be resting on a clean and if possible sterilized 
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sheet, her labour petticoat should be drawn up, and her legs and 
buttocks covered with clean and if possible sterilized sheets or towels. 

(h) The question whether a vaginal or intra-uterine douche 
should be given after the hands and forceps have been in the vagina 



The buttocks projecting over the edge of the table and the feet hanging free of the 
floor. 

or uterus is an open one. Some authorities contend that such a 
douche should be given as a prophylactic against sepsis, others are 
equally insistent that it should not be given, as with its use there 
is a greater risk of sepsis. If a douche is used it should contain 
some non-poisonous antiseptic, and be injected at a temperature 
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of 110° F. It is most impoi-tant that an ansesthetic should be ad- 
ministered, as by its employment the risk of injury and infection 
is markedly lessened. 



Fig. 244 . — Diagram op Walcheb’s Position. 

Showing the true conjugate indicated by the black line when the legs are flexed, 
increased in length, as indicated by the dotted line, when the legs are extended. With 
the patient in Walcher’s position the true conjugate is increased in length J inch, by 
the rotation forwards of the symphysis pubis. 

Contra-indications to the use of the forceps. 

The forceps sliould not be used — 

(а) Unless the membranes are ruptured. 

(б) Unless the cervix is fully dilated 

(c) If the uterus is in tonic contractioa 

{d) If the child is dead and there is any difficulty in delivery. 

(e) If the head is free above the brim of a contracted pelvis. 
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(/) When there is marked disproportion between the head and 
the pelvis. 

(g) On any part of the child except the head 

The above contra-indications require but little comment. If 
the cervix is not sufficiently dilated it will be tom and the tear 
may extend up into the lower uterine segment, such injury perhaps 
resulting in death from haemorrhage or sepsis later. The greatest 
danger connected with the use of the forceps is without doubt that 
of dragging the head through an insufficiently dilated cervix, and 
in spite of all teaching to the contrary this serious error is still 
persisted in. If the cervix is nearly fully dilated and is dilatable 
forceps-extraction may be employed in cases of urgency. In this 
case the head should be held steady with the forceps, the cervix 
should be pushed up over the head, traction being exerted only 
when the head is free. 

When the uterus is in tonic contraction the child will be dead 
or its chances of survival reduced to a minimum. The proper 
treatment being to deliver the patient as quickly as possible with 
the least amount of risk, the lioad of the child should be perforated. 
In any case, the method of delivery which entails the least risk to 
the mother sliould be adopted if the child is dead. Therefore, un- 
less the head is low down and can be delivered quite easily by the 
forceps, it should be perforated. 

The dangers of forceps-delivery. — (a) The soft parts, lower 
uterine segment, cervix, vagina, vulva, perineum, or bladder, may be 
lacerated. 

(b) Postpartum haemorrhage may follow too rapid delivery or 
delivery in the interval between pains. 

(c) The skull of the cliild may be fractured or its scalp may be tom. 

(d) Meningeal or cerebral haemorrhage in the child may occur. 

(e) The face of the child may be paralysed. 

(f) The eye of the child may bo injured 

(g) Septic infection may occur. 

The Application of the Obstetric Forceps. — The lower or left 
blade is introduced first, otherwise the handles will not lock. 

The left hand of the operator is passed into tlie vagina with its 
palmar surface upwards, the ends of the fingers being inserted 
between the head of the child and the cervix or vagina according 
to the level at which the head liea The operator next, holding the 
handle of the lower or left blade lightly in his right hand with its end 
raised and pointing forwards and the traction-rod in close contact 
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with it, passes the lower blade gently over the left hand till the head 
of the child is encountered By describing part of a circle with the 
right hand the handle is now directed upwards, and then backwards 
and downwards, and the lower blade should slide between the 
head of the child and the mother’s soft parts. If this half of the 
instrument is in the proper position, the lower blade should be 
lying against the left side of the pelvis, the shank should bo in con- 
tact with the perineum, and the outer or roughened surface of the 
handle should be directed upwards (Fig. 245). 


Fig. 245. — Application of the Lower or Left Blade of the Axis-traction 

Forceps. 

Fingers of the left hand, palmar surface upwards, introduced into the vagina. The 
right hand should also be holding the traction-rod, which is drawn free to indicate its 
position more distinctly. Towels have been omitted for the sake of clearness. 

The left hand is now held with its palmar surface downwards, 
the fingers again being inserted between the liead of the child and 
the soft parts of the mother. The operator then, liolding the handle 
of the upper or right blade lightly in his right hand with its end 
lowered and pointing forwards and the traction-rod in close contact 
with it, passes the upper blade gently under the left hand till the head 
of the child is encountered. By describing part of a circle with the 
right hand the handle is now directed downwards, and then backwards 
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and upwards, and the upper blade should slide between tlie head of 
the child and the soft parts of the mother. If this half of the instru- 
ment is in its proper position, the upper blade should be lying against 
the right side of the pelvis, the upper handle should be in contact 
with the lower handle, and its outer or rough surface slioiild be 
downwards (Fig. 246). 

The traction-rods should be held well back, and the liandlos can 



Fig, 246 . — Application op the Upper or Right Blade op the Axis-traction 

Forceps. 

Fingers of the left hand, palmar surface downwards, introduced into the vagina. 
The traction-rod should also be held by the right hand, but it is drawn free to indicate 
its position more distinctly. Towels have been omitted for the sake of clearness. 

then be locked without any trouble ; a further examination should 
be made to ensure that the liead of the child only is grasped by the 
forceps and the fixation-screw should then be adjusted. After this 
the two traction-rods are pulled well behind the penneum, the 
traction-handle is applied, and the operator is now ready to extract 
the child (Fig. 247). 

Occasionally difficulty may be experienced in locking the for- 
ceps owing to the fact that both blades have not been passed the 
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same distance, or that one blade has rotated after its introduction. 
In the first case one blade may be a little retracted or the otlier 
advanced. In the second case an attempt may be made to remedy 
the faulty position by gentle rotation; both handles may be carried 
back against the perineum, or, these methods failing, the forceps 
will have to be removed and reapplied. 

Application of the forceps to the face . — If the head is delayed in 
the pelvic cavity and the chin is pointing forwards, and there is 
















Fig. 247. — Application op the Axis-tbaction Fobceps. 

The handles are locked, the fixation-screw tightened, and the traction-handle is 
attached to the traction-rod. Towels have been omitted for the sake of clearness. 


no contra-indication to its use, the forceps may be lUsed to assist 
delivery of the child. The method of application is the same as 
that already described, but the handles should be kept well for- 
ward in order to avoid the blades grasping the neck. If the chin 
is pointing backwards, the forceps may be used after the face has 
been rotated. If the face cannot be rotated and the condition of the 
mother is good it is best to wait to see whether rotation will not 00010* 
naturally. If after a reasonable time has been given rotation does 
not occur, it is good practice to apply the forceps and pull in the hope 
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that when the chin haa descended a little it will rotate to the front. 
If this happens the forceps aliould be removed and reapplied. It 
must bo undei'stood that non-rotation with a large head usually means 
perforation. 

Application of the forceps to the brow. — If the brow is arrested 
in the pelvic cavity, a gentle trial may be given to delivery with 
the forceps supposing there is no contra-indication to its use. The 
metho<l of application is the .same as that already described. 

Relation of the blade of the forceps to the head of the child . — 
When applying the forceps by the method described, the blades 
have been passed so that they lie in relation with the sides of the 


Fig. 248. — Position op the Blades op the Forceps during Extraction op a 

First Vertex. 

The blades of the forceps lie in the submento-vertical diameter and grasp the bi- 
parietal diameter. 

mother’s pelvis without any partictilar regard to the position of the 
head of the child. As far as the head of the child is concerned 
the proper diameter to be grasped is the biparietal. In the majority 
of cases in which delivery by the forceps is necessary this is the 
diameter that is grasped, since the forceps is most often used after 
the long diameter has rotated into the antero-posterior diameter of 
the cavity (Fig. 248). If the head is lying transversely, as for instance 
when it is engaged in a flattened pelvis, a slightly oblique diameter 
or the occipito-frontal will be grasped. As soon as internal rotation 
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has occurred the forceps should be taken otf and reapplied. If the 
head is lying diagonally, an oblique diameter stretching between a 
point a little in front of one parietal eminence to a little behind the 
other will not be grasped as firmly as it should be, and as a result the 
forceps will at times slip when traction is applied or as the head 
rotates. To obviate this disadvantage some authorities contend that 
the forceps should always he applied so as to grasp the hi parietal 
diameter of the head irrespective of tlie position of the blades to the 
pelvis. By this teaching, thoi-efore, if the head is lying transversely 



Fig. 249. — Position of the Blades of the Forceps during Extraction of Mento- 
anterior Position. 

The blades of the forceps lie in the occipito-montal diameter and grasp the head 
in the bi-zygomatic diameter. 

one blade of the forceps should lie between the promontory of the 
sacrum and tlio head, and tlie other between the syrnpliysis pubis and 
tlie liead. Such a method of application should not be employed, 
owing to the increased danger of injury to the mother. If the head 
is lying in one obliipie diameter, the biparietal diameter may. be 
grasped by d,pplying the forceps so that the blades lie in the other 
oblique diameter, one blade lying against the sacro-iliac synchon- 
drosis and the other over the ilio-pectineal eminence. 

When the forceps is applied to the face above the brim the blades 
rest against the sides of the head in a diameter approaching the 
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occipito-mental (Fig. 249). When the forceps is applied to the after- 
coming head the blades grasp the biparietal diameter (Fig. 250). 

Extraction with the Forceps. — The traction- handle is lield lightly 
with the fingers of the right hand, coxmter-pressure if necessary 
being made with the left hand. 

The direction of the traction will, of course, vary according 
to the position of the head of the cliild, and since the blades of the 
forceps, owing to the fixation-screw, are firndy attaclied to the head 
the handles of the forceps will always indicate its position. All 
the operator has to do, therefore, is, when pulling, to keep the traction- 
rods in contact with the slianks of the forceps. The direction of 
the traction, which at first should be as far backwards as possible. 



Fig. 250. — Position op the Blades op the Foeceps ddeinq Extraction op the 

Apter- COMING Head. 

The blades lie in the submento-vertical diameter and grasp the head in the bi- 
parietal diameter. 

is gradually sliiftod forwards as tins head descends until the outlet 
of the vagina is approached, when it should be forwards and up- 
wards. It is better as a general rule to reftiove the forceps when the 
head of the child is crowned, since the danger of rupturing the 
perineum will thereby bo lessoned (Fig. 251). 

To enable the traction in this direction to be applied properly 
the operator should drop the traction-handle and take hold of the 
shanks of the forceps with his right hand, the thumb being directed 
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forwards, and the forceps is now pushed forwards and upwards till 
the head of the child is crowned or bom. 

Precautions to he taken during the extraction. 

{a) The direction must be correct 

(b) The strength of the pull must be regulated. 

(c) Traction should be made with the pains. 

{d) The fixation-screw must be kK)soned between the pains. 



The operator is pulling with the traction-rods parallel with the shanks of the 
forceps. As a rule, it is better, when the head is born as far as is shown in the 
picture, to continue the traction with the handles of the forceps, as by so doing there 
is less risk of rupturing the perineum, since if the traction-rods are pulled on their 
bulging will often lacerate the perineum. Towels have been omitted for the sake of 
clearness. 

The direction of the traction has already been dealt with. When 
using the axis-traction forceps but very little strength is required 
in delivering the child. The common practice of using great force 
if the head is not moving easily is most reprehensible, and is an 
indication that the operator either is tr3dng to deliver too quickly 
or has not correctly diagnosed the cause of the delay and should 
not be using the forceps at all. If the use of the forceps is persisted 
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in, even if in the end the head is extracted, the mother runs a great 
risk of being seriously torn, and the child will almost certainly be 
dead. Rather more force is required when delivering with the 
long curved forceps, but certainly not more than can be exerted 
with the forearms alone. Although on occasions it may be neces- 
sary, in the interests of the mother or child, to deliver as quickly 
as possible without regard to the uterine conti’actions, yet in the 
general run of cases it is important to pull only with the pain, since 
if tlie cliild is delivered in an interval between pains postpartum 
haemorrhage may result. Directly the traction is discontinued the 
fixation-screw must be loosened to reduce the pressure of the blades 
on the head of the child 

Application of the Forceps to the After-coming: Head. — Occasion- 
ally in breech presentation the head, having entered the pelvic 
cavity, is somewhat extended and its birth is thereby delayed. Other 
methods of delivery having failed, the forceps may be tried. 
Before the forceps is applied, the body of the child must be drawn 
forward if the occiput is in front or vice versa, and when the in- 
strument is a})pliod its handles should be in relation with the 
alxiomen of the child If the after-coming liead is delayed above 
the brim and cannot bo released by the ordinary methods (see p. 373), 
the delay is due t<j disproportion between the foetus and pelvis, 
and the forceps should not be used, any more than it should be — as 
already insisted upon— if the fore-coming head is delayed by dis- 
proportion. 


VERSION 

By version or turning is meant the alteration of the lie or 
presentation of the child so that the head or breech presents instead 
of the part that originally presented 

In the operation of turning, the presenting part of the child is 
changed The operation is termed cephalic version if the head is 
made to present, and podalic version if the breech is made to 
present. 

Indications for Cephalic Version. — Cephalic Version is indicated 
when — 

The lie of the child is transverse and the pelvis of the 
mother is normal. 

The presentation of the child is a breech the mother a 
primigravida and her pelvis normal. 

2 X 



674 OBSTETRIC OPERATIONS 

Indications for Podalic Version. — Podalic Version may be indi- 
cated for — 

Malposition of the child. 

Antepartum haemorrhage. 

Flattened pelvis. 

Prolapse of the umbilical cord. 

Double monsters. 

Hastening delivery. 

Malposition of the child. 

1. The lie of the child is transverse, the pelvis of the mother is 

normal, and cephalic version has failed. 

2. The face of the child is presenting and will not enter the brim, 

and there is no extreme degree of pelvic contraction. 

3. The brow of the child is presenting and has not entered the 

brim, and there is no extreme degree of pelvic contraction. 

4. The arm of the child is prolapsed, its vertex or face is pre- 

senting, and reposition of the arm or forceps extraction has 
failed. 

5. The arm of the child is (bsplaced behind its neck — dorsal 

displacement — and reposition lias failed. 

6. The umbilical cord is prolapsed, reposition has failed, and the 

cervix is not large enough to allow of forceps-extraction, or 
the vertex or face is delayed above the brim. 

In cases in which the cervix is not sufficiently dilated version will 
not as a rule save the life of the child, since the head will be delayed. 

7. The children in twin pregnancy are locked, one being in a 

transverse lie and the other in a longitudinal lie. 

Antepartum hcemorrhage. 

1. In unavoidable haemorrhage, podalic version, as far as the 

mother is concerned, is one of the most efficient methods 
of treatment. It has the distinct disadvantage that foetal 
mortality is high. 

2. In accidental haemorrhage when rapid delivery is indicated 

and the cervix is not quite large enough for the safe appli- 
cation of the forceps. 

Flattened Pelvis. 

1. As an alternative to the forceps in a simple flat pelvis when 
the conjugate diameter is not less than inches and the 
other diameters are normal or larger than normal The 
foetal mortality is, however, higher with this method of 
delivery. 
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2. In a scolio-rachitic pelvis with more room on one side of the 

promontory than the other, if the head is entering the brim 
and the occiput is directed to that side on which there is 
less room. 

3. In a posterior parietal presentation, the head not being fixed 

in the brim. 

4. When in addition to flattening of the pelvis of slight degree 

unavoidable haemorrliage is present. 

5. In cases of prolapse of tlie iimbilical cord, when the child is 

alive, when the cord cannot be replaced and the head is. 
not being born quickly. 

Double Monsters. 

Double monsters are extremely rare. When their birth is delayed 
podalic version may be the best treatment. 

It may be necessary to deliver the child quickly in the interest 
of the mother, and if the cervix is fairly dilated, but not sufficiently 
dilated for the safe use of the forceps, podalic version may be indicated 
the after-coming hea<l being perforated if necessary. 

To hasten deliverij. 

Delivery in such a case may be indicated — 

1. In eclampsia. 

2. In heart disease;. 

3. In pulmonary disease;. 

Contra-indications to Version. — 1. Wlien the uterus is tonically 
contracted. 

2. If the head or breech has entered the pelvic cavity. 

3. When the child is dead, except to hasten delivery or arrest 
haemorrhage when the placenta is praevia. 

4. If the conjugate diameter of a flattened pelvis is less than 
2f inches. 

6. A generally contracted pelvis. 

6. A hydrocephalic child. 

7. An attempt to perform version during a uterine contraction 
may easily lead to ruptm-e of the uterus. 

Preparations for Version. 

Patient. — The rectum should be emptied with a soap and water 
enema if this has not already been done. 

The bladder should be emptied by catheter. 

The vulva should be thoroughly washed with soap and water, 
after which it should be swabbed with iodine. 
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The vagina should be swabbed with tinctui'e of iodine if bipolar 
or internal version is to be performed. 

The uterus should be doxiched with some suitable non-poisonous 
antiseptic solution after bipolar or internal version. 

The exact position of the child should be ascertained. An 
anaesthetic should bo adjninister’o<l. 


Fia. 252. — Extebnal Cephalic Veesion. Stage 1. 

Patient in the Trendelenburg position. The operator pulls the breech towards 
the fundus of the uterus with his right hand and pushes the head towards the brim 
of the pelvis with his left. Note that the direction in which the child is moved is that 
which tends to increase rather than to diminish flexion of the head. 


Operator . — Tlie hands of the operator should be gloved and his 
body covered with a sterilized overall. 

Methods of Performing Version. — The operator uses both hands 
on the abdomen when performing external version, which is the 
safe.st method. 

The operator uses one hand on the abdomen and two fingers of 
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the other hand in the uterus when performing bipolar version, which 
is the most difficult method. 

The operator uses one hand on the abdomen and the other 
hand in the uterus when performing internal version, which is the 
easiest but the most dangerous method. 



Fia. 253. — External Cbphalio Version. Stage 2. 


Patient in the Trendelenburg position. The child has been moved from the vortical 
to the transverse. To complete the version the operator pulls the breech to the fundus 
of the uterus with his right hand and pushes the head into the brim of the pelvis with 
his loft. 

Dangers of Version. 

The patient may be infected during bipolar and internal version. 

The uterus may be ruptured during internal version. 

The child may be asphyxiated diming delivery by podalic version. 

CEPHALIC VERSION 

Cephalic version can bo performed only by external version. 

External Cephalic Version. — External cephalic version is most 
easily performed before the onset of laboui*. If labour has started, 
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the membranes must be unruptured to enable this method to bo 
carried out. 

The patient should be on her back, with her pelvis somewhat 
raised, her thighs flexed, and her abdomen uncovered 

Method. — The operator stands on which side of the patient he 
prefers, facing either her head or the pelvis, and makes sure to which 



Fig. 254 . — Bi-polar Podaric Version. Stage 1 . 


The operator pushes the head of the child towards its back with the index and 
middle fingers of his right hand, passed through the cervix, and presses the breech 
towards the brim of the pelvis with his left on the abdomen. 

side the back of the cliild lies. It is important to maintain flexion. 
This can be done by pushing the liead away from the back so as to 
keep the chin as near the chest as possible. 

The operator by a series of small pushes forces the head of the 
child towards the pelvis with one hand and the breech towards the 
fundus of the uterus with the other (Fig. 252). When the child is 
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in the longitudinal lie its head should be pressed into the brim and 
a binder applied (Fig. 253). 

If labour has started, the patient should be kept on her back 
unless tliere is marked obliquity of the uterus, in which case she 
should lie on the side opposite to the obliquity. When the cervix 


Fja. 265 . — Bi-poriA.B Podalic Version. Stage 2 . 

As the child moves the head is displaced and the fingers of the operator's right 
hand now impinge on the shoulder, which is then pushed towards the head, the left 
hand on the abdomen continues to press the breech towards the brim. 

is fully dilated the membranes should be ruptured in order to ensure 
the head engaging in the brim. 

If the breech or slioulder has entered the brim, external version 
cannot be performed until they are freed. The breech must first be 
liberated if necessary by pushing it out of the pelvis with two fingers 
in the vagina. When this is done the breech should be pushed into 
the iliac fossa and retained there by one hand while the head is 
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pushed down with tlie other hand. The Trendelenburg position may 
facilitate the escape of the breech or shoulder from the pelvis. 

Diffi-culties . — If the abdominal wall is rigid, the patient nervous, 
or the liquor amnii very little in amount, external version may be 
very difficult or impossible without the aid of deep anaesthesia. With 
every help it may be impossible with the legs extended. 



Pig. 256. — Bi-polae Podalic Veesios. Stage 3. 


The operator feels the knee, ruptures the membranes and grasps a foot with the 
internal fingers, draws it down into the vagina, and presses the breech down towards 
the brim with his left hand on the abdomen. 

Internal Cephalic Version. — Cephalic version cannot be carried 
out by internal manipulations. 

PODALIC VERSION 

External Podalic Version. — Tlio remarks made and tlie directions 
given under external ceplialic version may bo api^lied to external 
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podalic version, substituting the word “breech” for that of “head” 
when the latter is mentioned. 

Bipolar Podalic Version. — The patient is placed on her back or 
left side witli her legs flexed, the operator standing on her riglit side 
in tlie former case and facing the buttocks in the latter. 



Fig. 257. — Bi-polab Podalic Version. Stage 4. 

The operator pulls the leg down with his right hand till the half breech is engaged, 
and with the left hand on the abdomen he brings the head to the fundus. 

Method . — The operator passes the index and middle fingers of 
his right hand through the os, and if the liead of the child is 
presenting pushes it towards its back, or if the shoulder is presenting 
this is pushed towards the head of the child (Figs. 254, 255). At 
the same time with his left hand the operator pushes tlie breech in 
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the opposite direction. By this mancBuvre the knees of the child 
should present at the os. When tihe knee is felt the membranes 
must be ruptured, and the foot is then seized (Fig. 256). The 
operator next pulls a leg of the child into the vagina, using gentle 
traction till the half breech is engaged, at the same time pushing the 
head towards the fundus with his left hand (Fig. 257). 



Fia. 258 . — Intebnal Podalic Version. Stage 1 . 

The operator passes his right hand into the uterus, and as the hand enters the 
uterus he pushes the head to one side. With his left hand on the abdomen he presses 
the uterus downwards. 


Difficulties , — The difficulties are those already mentioned under 
bipolar cephalic version. In addition, if there is t(X) mucli liquor 
ainriii the child may move so readily that difficulty is experienced 
in grasping a knee or foot. In tliis case if the membranes are 
ruptured and the internal hand is left in situ, sufficient liquor amnii 
can be drained away to allow bipolar podalic version to be carried 
out, but not too much to endanger the life of the child. 
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The elbow may be mistaken for the knee, or the Imnd for the 
foot (see p. 359). The head of the child may not rise properly to 
the fundus if the breech is not pulled well into the os. 

Internal Podalic Version. — The position of the patient and 
operator is the same as that already mentioned for bip(dar jx)dalic 
version. 



Fig. 259. — iNTERNAii Podalic Veesion. Stage 2. 

The operator passes his internal hand along the body of the child until the knee 
is reached, when it is grasped. The external hand on the abdomen presses the breech 
down to enable the operator to reach the knee or foot better. 

Method . — The operator passes his right hand gently through the 
vulval opening into the vagina and then through the os into the 
uterus, this organ being supported externally meanwhile with the 
left hand. The internal hand should be made to occupy as small 
a space as possible while it is being passed, the thumb and fingers 
being approximated. The head or the shoulder, whichever is pre- 
senting, must be pushed on one side as the hand enters the uterus. 
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The internal hand is passed along the body of the child till a 
knee or foot is felt The knee or foot is then pulled through the os 
into the vagina, and traction is kept up until the half breech enters 
the 08 . During this part of the inanoeuvro the external hand pushes 



Fig. 260. — Internal Podalic Vbr.sion in a Shoulder Presentation. Stage 1. 

The arm is prolapsed and a tape has been tied round the wrist. The operator 
with his internal hand is grasping the leg that corresponds to the prolapsed arm, and 
with his left hand on the abdomen is pushing down the breech to make this easier. 

the head of the child towards the fundus (Fig. 259). Deliveiy of 
the child can be completed if necessary by traction on the leg com- 
bined with pressure on the fundus of the uterus. 

Choice of leg to pull down . — In mo.st cases the operator can pull 
down whichever leg ho eircounters first. If there is a scolio-rachitic 
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pelvis or the child is Ijdng obliquely, it is better to choose a particular 

leg- 

In a scolio-rachitic 'pelvis there is more room on one side of the 
pelvis than the other. If delivery is being terminated by version, 
the biparietal diameter of the child’s head can be made to engage 
in that side of the pelvis which has the moat room if the correspond- 
ing leg of the child is brouglit down. Thus if there is more room on 
the left side of tlie pelvis the left log sliould bo chosen. 



Fig. 261. — Internal Podalic Version in a Shoulder Presentation. Stage 2. 

The operator is now drawing down the leg and pressing the head up. 

In a transverse lie of the child the arms, when version is carried 
out, are apt to become extended In such circumstances the 
posterior arm can usually be brought down without much difficulty 
or loss of time, but the delivery of the anterior arm is much more 
difficult, and the child is occasionally lost from the delay incun'ed 
thereby. It is possible to ensure that tlie anterior arm shall not 
become extended by bringing down an arm before the version is 
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commenced and tying a piece of tape to it (in many cases the arm 
is already prolapsed) (Fig. 260). When the half breech is pulled 


Fia. 202 . — Internal Podalic Version in a Shoulder Presentation. Stage 3, 


The operator has pulled upon the leg he grasped till it has engaged, and the leg 
is now interior. As this leg corresponded to the prolapsed arm, the arm must now 
be anterior. During the version, by gentle traction on the tape, the operator has 
prevented the prolapsed or anterior arm from becoming extended. 


into the os the body will rotate, so that the leg tliat is being pulled 
upon will be anterior. 

If, then, the leg corresponding to the prolapsed arm is pulled 
upon and gentle traction is made on the piece of tape, as the arm 
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is carried up into the uterus it is kept from extending, and remains 
anterior. 

Diffi.Gidties.—l.n\0Yn»\ version cannot be attempted until the os 
is large enough to admit the hand. Internal version with an 
oblique presentation may also bo very difficult or impossible if all 
the liquor amnii has drained away. 


Pig. 263. — A Dipficui:.t Internai, Podalic Version with the Shoulder 

Presenting. Stage 1. 

Passing a loop of tape round the ankle. 

In such a case, if there is no tonic contraction of the uterus or 
ring of Bandl present, additional help may be gained by tying a 
piece of tape to the foot or passing a blunt hook round tlie back of 
the knee. The tape or blunt hook can then be pulled with one hand 
externally while the other hand can be used internally to push the 
^oulder up (Figs. 263, 264, 265). 

It requires much experience to know when these additional 




Fia. 264. — A Difficult Internal Podahc Version with the Shoulder 

Presentino. Stage 2. 


Pulling on the tape with the left hand outside the vulva, and pushing on the 
shoulder with the right hand on the uterus. The tape should be round the ankle 
not round the knee as shown in the figure. 


C/GSAREAN SECTION 

Absolute Indications. 

T. Extreme degrees of contracted pelvis. 

2. Tumours of the uterus, ovaries, vagina, rectum, pelvis. 

3. Atresia of the cervix or vagina. 

4. Misplacement of the uterus. 

It is impossible to deliver a full-time child by any method through 
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a pelvis in which the conjugate diameter at the brim is less than 
2 inches and the transverse less than 3^ inches. 

A fibroid of the uterus or ovarian tumour may be situated below 
the presenting part, and so pi*event delivery of the child. Cancer of 
the cervix, vagina, and rectum have necessitated the performance of 
this operation. 



Fig. 265. — A Difficult Intfbnal Podalic Version with the Shoulder 

Presenting. 

The blunt hook passed round the popliteal space. Traction exerted by the left 
hand. Bight hand on the uterus pushing up the shoulder. 

It has been found necessary on rare occasions to perform Cas- 
sarean section in a patient who has had the uterus ventrofixed, 
owing to the fact that the anterior wall of the uterus formed a thick 
pad of obstruction, and the cervix was tilted so far back that it 
could not be dilated either naturally or artificially (see Fig. 39). 

2 Y 
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Relative Indications. 

1. Minor degrees of contracted pelvis. 

2. Some tumours of the uterus, ovaries, vagina, rectum, and pelvis. 

3. Urgent condition of the mother. 

4. Urgent condition of the child. 

The relative indications for Caesarean section in contracted pelvis 
are dealt with on p. 734. Here it will suffice to say that Caesarean 
section may be properly performed in selected cases of contracted 
pelvis with a true conjugate up to 3^^ inches. 

The treatment of labour obstructed by tumours of the genital 
organs is discussed on pp. 479, 520, and 522. As a general I’ule it is 
best to deliver the cliild by Caesarean section and remove the tumour 
at the same operation, but in some cases the alternative method of 
pushing the tunumr aside or tapping it if cystic may be indicated. 

In certain cases of eclampsia (see p. 135) and antepartum 
haemorrhage (see pp. 494, 504) the safest treatment for the mother 
may be to perform Caesarean section, in which ease also the chances 
of the child surviving will be greatly increased. 

Although the claims of the mother must always be considered 
first, when the question of saving the life of the child has to be settled 
there are certain urgent conditions of the child, such as prolapse 
or expression of the umbilical cord or locked twins, which, if the 
parents are prepared to take the slight risk of Caesarean section, are 
very properly treated by this operation, since the ftetal mortality of 
the complications mentioned is a very high one. 

Choice of Time for Operating. — The best results are obtained 
in Caesarean section when there is ample time to prepare the patient 
and her surroundings, and for this reason the operator, when he 
has free choice, decides upon some day in the week preceding the 
termination of pregnancy. The uterus will contract and retract 
after the child is removed whether the patient is in labour or not, 
and the custom of waiting till labom: has begun in order to ensime 
such contraction and retraction has now been given up. If, how- 
ever, there is any uncertainty as to the date of pregnancy, it is 
better to wait till labour begins before operating. 

Preparation for the Operation. — The preparation of the patient 
and her surroundings depends entirely on whether the case is an 
urgent one or has been previously selected for operation. 

Selected Cases . — A room should be chosen which has a good light. 
The day before the operation the walls, woodwork, and floor should 
be well cleaned, and the furniture which will not be required should 
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be removed from it. A clean sheet or drugget should be tacked 
down over the floor. Four small tables will be required, one for 
the anaesthetist, one for the instruments, one for the swabs, and 
one for the dressings. In the absence of a proper operating-table 
a kitchen table 4' x 2' x 28" will suffice. One chair for the anaes- 
thetist. A large bowl of biniodide of mercury 1 in 1000 for the 
hands. Two small baths or large basins to contain hot and cold 
water respectively in case the child is asphyxiated. Three gallons 
of lx)iling water and 3 gallons of cold boiled water. A set of 
overalls, towels, swabs, and dressings, which should, of course, be 
properly sterilized. Such a set can now be procured already sterilized 
and put up in hermetically sealed tins. Indiarubber gloves for the 
operator and his chief assistant. In addition to the anaesthetist at 
least two assistants, one of whom may be the nurse, should be 
available, and it is liettei- to have throe, the extra one being able to 
give his or her undivided attention to the baby. 

The pubes must be entirely shaved the day before the operation, 
after which tlie patient should have a bath. In the evening, when 
the skin is dry, the abdomen and pubes should be painted with a 
solution of 2 per cent, iodine in rectified spirit, after which the 
operation area should bo protected by a piece of sterilized gauze. 
This painting is to be repeated the next morning, when the patient 
is on the table and midor the anaesthetic. A dose of castor oil 
should be given to the patient on the afternwn before the operation, 
and a soap and water enema on the morning of the operation. 
Food should not be given to the patient during the five hours prior 
to the operation. 

It is most important to ensure that the catheter is passed just 
before the patient is placed on the operating-table. 

Urgent Gases . — In these cases it will be best not to disturb 
the fumitm’e of the room. A sheet or <lnigget can be placed over 
the carpet, and as many of the articles and appliances mentioned 
in the foregoing list as can be obtained in the time at disposal should 
be available. In the absence of previously sterilized towels and 
swabs, boiled towels will suffice. 

The bladder must always be emptied with a catheter, and 
if there is time a soap and water enema should be given. The 
mons veneris should be diy-shaved, after whicli the abdomen, pubes, 
and vulva should be well painted with iodine. It is essential 
for the welfare of the child that the patient should not be under 
the influence of the anaesthetic longer than is absolutely necessary 
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before the operation is started. All preparations, therefore, must 
be made before the aiifestliotic is begun. 

The Operation. — A median incision through the abdominal wall, 
5 inches in length, should be made between the umbilicus and 
pubes (Fig. 266), special care being taken not to injure the bladder 
when the peritoneum is being incised at the lower angle of the wound, 
since this organ is often found to be dragged upwards, especially in 
obstructed laboiu’ (Fig. 267). The uterus is then centred. The 



Fig. 266 . — 0 .®sarean Section. 

Showing the line of the abdominal incision. 

upper angle of the parietal incision is dragged well up by the 
operator and his assistant so as to expose as much of the upper 
uterine segment as possible (Fig. 268). An incision, 4 inches in 
length, is tlien made deliberately, by successive strokes, through 
the upper uterine segment in its middle line. 

During this part of the operation a fair amount of blood will 
escape from the vessels in the cut surface, and the bleeding may 
be very free if the placenta is attached to the anterior wall of the 
uterus, as it not infrequently is. No notice should be paid to this 
bleeding, since it cannot be stopped until the uterus is empty and 
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its wall retracted. If the placenta is attached to the anterior wall 
of the uterus it should at once he removed with the hand, when 
the liquor amnii will escape in a gush, oi’ if the placenta is posteriorly 
situated the liquor amnii will escape when the membranes are incised. 
The operator next passes a hand into the uterus, and taking hold of 
a leg delivers the child forthwith (Fig. 269). The uterus will at once 
contract and retract, and the assistant should then deliver the 
uterus through the abdominal woxmd, placing a large swab behind 



Pia. 267 . C/KSAREAN Section. 

The skin, fat, muscle, and fascia of abdominal parietes incised. Commencing 
the incision of the parietal peritoneum. 

the uterus in the pouch of Douglas. The cliild is now separated by 
clamping the umbilical cord at 2 inches and 3 inches from its abdo- 
minal attachment and dividing the cord between the clamps, after 
which the child is given to an assistant, who ligates its cord and 
otherwise attends to it. The placenta and membranes are now 
carefully removed, or if the placenta had to be removed before 
the child was delivered, then a careful examination sliould be made 
for any portion of membrane still in situ. An injection of ^ c.c. 
(minims 15) of pituitary extract should be giv'en after the child has 
been extracted. The uterine wound is closed with two layers of 
sutures, a superficial and deep. The deep layer consists of a series of 
interrupted sutures passed through the peritoneal and muscular coats 
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of the uterus on each side, avoiding the decidua as much as possible 
(Fig. 27 0). Some operators use mattress sutures instead of interrupted 
sutures. After the deep sutures have been tied tliey are buried by a 
superficial layer of Lembert’s sutures (Fig. 271). If the patient is to be 
sterilized (see p. 697), this is best efiected by resecting the Fallopian 
tubes. The pouch of Douglas is now cleaned of any blood or liquor 
amnii that may have trickled into it, after which the uterus should be 
returned to the abdominal cavity and the abdominal wound su- 
tured in three separate layers, the peritoneum, fascia, and skin re- 
spectively, or Michel’s clips can be used for uniting the skin. If 
after the child, placenta, and membranes have been removed the 



Fig. 268. — C.issabean Section. 

Abdominal cavity opened. Parietes retracted. Line of incision on the uterus. 

bleeding from the uterus is at all free owing to deficient retraction, 
it can best be treated by massaging the utenis, surrounding it with 
a towel wrung out of very hot water, and by putting into it a swab 
wrung out of very hot water. In the latter cases the operator 
must be careful to remove the swab before he closes the wound 
in the uterus. As several swabs or towels will have been used 
during the operation, their number should have been carefully noted, 
and they should be counted before the abdominal wound is closed 

After-treatment. — Unless there is any contra-indication the 
patient should be encouraged to nurse her child She cannot always 
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do so, however. The patient should not be given anything by the 
mouth unless it be a little water to wash it out with for the first 
twelve hours, after which milk and soda, beef-tea, and tea may be 
given, at first in quantities of 1 ounce eveiy hour or so, and this 
is increased in frequency and quantity as circumstances demand. 

The head of the bed should be raised or the patient propped 
up, so that the drainage of the lochia may be better effected. On 
the evening of the third day an aperient should be given, and the 
next morning a soap and water enema. After the bowels have 
been opened the patient may have solid food. 



Fig. 269. — C/HSaiikan Section. 

Delivering the child, which Avas presenting by the breech. 

If the skin edges have been approximated with sutures tliese 
are removed on the seventh day ; if Michel’s clips have been used they 
can be taken out on the fifth day. The patient may be allowed 
out of bed on the seventeenth day. 

The lochial discharge is less after Caesarean section than after 
a normal labour. 

Dangers of Cassarean Section. — The danger of Caesarean section 
is concerned almost entirely with the question of sepsis. If there 
is ample time to prepare the patient and her surroundings for the 
operation, and the latter is performed by one who is accustomed 
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to surgical work, the operation is a very safe one — 2*9 per cent, in 
1282 cases collected by Amand Routli. These cases included only 
those in which the membranes had not ruptured, or having recently 
ruptured, intra-uterine manipulations had not been employed, so that 
the uterine cavity was in each ease presumably sterile. Directly 
the fingers, hand, or any instrument have been passed into the uterus 
this organ may be infected, the severity of the infection depending 
upon the state of the patient, thus, if she had any septic condition 
of the genital passages, or if these arc bruised, tom or swollen, it is 



Fia. 270. — G.a:sABBAN Section. 

Uterus delivered through the parietal incision. First layer of sutures including 
the peritoneum and nearly the whole thickness of the muscle, but superficial to the 
decidua. 

obvious that the risk of infection during the first few days following 
the operation is enormously increased. It has been calculated that 
the mortality of the operation upon patients in whom the membranes 
have been ruptured some time beforehand or upon whom repeated 
efforts at delivery have been made is as high as 17 per cent. The 
operator must use his judgment in such cases, but at times, in 
spite of the fact that infection of the uterus has already taken place. 
Caesarean section may be the only procedure available for delivering 
the child As a rule, if the Caesarean section has to be performed 
on a patient with a uterus frankly septic, the operator will be wise 
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to remove the uterus as well — Caesarean hysterectomy. The danger 
of hasmorrhage is not a very real one. That occurring from the cut 
surface of the uterus is always stopped when the sutures are tied. 
Very rarely the uterus will not contract and passes into a state 
of inertia, the bleeding from the placental site being so severe that 
hysterectomy is necessary to save the patient. Several cases have 
now been rejxjrted in which the scar in the uterus of a previous 
Caesarean section has ruptured during labour, or even before labour, 
for no apparent reason. Witli such records, however, it is important 



Fia. 271. — C.«iSAEBAN Section. 

Second layer of sutures (Lembert’s), including the peritoneum, but only a super- 
ficial layer of muscle. This layer of sutures protects the uterine incision. 

that if a woman who has had Caesarean section again becomes preg- 
nant, she should be kept under observation just before and during 
ber labour. 

Should the Patient he Sterilized ? — Apart from these cases of 
infection and haemorrhage and cases of grave and permanent 
organic disease in the mother, the question of the justifiability 
of removing or mutilating healthy organs in a healthy woman, 
so as to make her incapable of bearing children for ever after- 
wards, is a very grave one for the conscientious operator. Take 
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only the extreme cases in which there is an absolute indication 
for Caesarean section, as no question of rendering the patient sterile 
ought ever to arise under any other circumstances. Induction of 
labour, even at so early a period of pregnancy that the child has 
but a poor chance of survival, can always be done when there are 
only relative indications, and in the event of this not giving a living 
child, and the parents changing their minds and wishing another 
child, Caesarean section can be done a second time. Caesarean 
section can be repeated indefinitely — it has been done six times 
on the same woman — and the risk when performed under proper 
conditions is no greater than at the first operation. The prac- 
titioner may be urged by wife or husband, or both, to do some muti- 
lating operation to prevent conception, and may feel that his duty 
is to carry out his patient’s wishes. The medical profession has 
never recognized that patients have a right to give to its members 
such orders as to disconnect Fallopian tubes from the uterns, as they 
might order their plumber to disconnect the supply pipe to their 
bath. The Fallopian tube cannot be replaced like a bit of lead 
piping. Should the child die and the parents de.sire another, or 
should the mother become a widow and re-marry, and her second 
husband wish for a child of his own loins, she may return to her 
surgeon with the pathetic and hopeless demand to be put right again. 
Such things have happened, but the chance of their occurring weighs 
but slightly in deciding the balance against mutilation The ques- 
tion is to be decided on higher ethical grounds, and the practitioner 
has a duty to the State as well as to his patient. If the woman fears 
to undergo another operation, it is the parents’ business to avoid 
future pregnancies, not the practitioner’s to make them impossible. 
If their measures fail and pregnancy results, abortion is at any rate 
a less immoral procedure than mutilation, for it involves the de- 
struction of one pregnancy only, an<l not incapacity of child-bearing 
for the woman’s lifetime. 

The best procedure is for the operator not to open the question ; if 
it is opened by the patient, let him put the future possibilities before 
ber as strongly as he can, and, if she persists, then he should insist 
on his right to exercise his own judgment and refuse to take his 
orders as if he were a jobbing plumber. Each case must be decided 
on its merits, and the individual operator ought to be guided by 
his conscience and not by the demands of his patienta Many 
factors will influence him in individual cases — suitability of the 
home conditions for the operation or easy acceas of the patient 
bo hospital, the number of times the patient has already been 
operated on. or the number of children alive, and so on. The point 
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is that the matter is not one on which much more can be said than 
that the operator should hesitate long and think well before doing 
what is an irrevocable injury to his patient, which can be justified 
only by very good reasons. 

Method of Sterilization. 

Mere ligature of the tube and even excision of a portion between 
ligatures have been proved occasionally to be ineffectual in the 
prevention of future pregnancies. To jnake certain of sterilizing 
a patient a permanent occlusion of the uterine end of the tube must 
be brought about either by excision of the cornu and suture of the cut 
surfaces or by division of the tube and bur 3 dng the uterine end 
under the peritoneum of the broad ligament. In the hands of 
those accustomed to major pelvic operations, removal of the body of 
the uterus is almost as quick as suture of the uterine incision and has 
the further advantage of avoiding the risk of infection from the 
uterine cavity. Removal of the healthy ovaries as a method of steriliz- 
ing the patient is a brutal and unjustifiable procedure. 


C/CSAREAN HYSTERECTOMY 

Indications. — 1. If the obstruction is due to a fibroid tumour of 
the uterus and myomectomy cannot be done. 

2. If there is an operable carcinoma of the cervix present. 

3. If the uterus is septic. 

4 In the concealed variety of accidental haemorrhage when the 
uterus will not retract. 

5. If in any case the uterus will not contract and retract after 
the child is delivered, and a dangerous haemorrhage is taking place 
from the placental site. 

6. In all cases of true concealed accidental haemorrhage. 

7. In some cases if the uterus has been ruptured. 

With regard to these indications it may be noted that the 
fibroid may sometimes be enucleated and the uterus saved; that 
the degrees of septicity must be considered, though a frankly septic 
case absolutely demands hysterectomy. It must also be remembered 
that hysterectomy in a patient whose life is already endangered by 
loss of blood is an extremely serious operation, for even though the 
haemorrhage is stopped the added shock of the operation may be 
fatal to the chances of recovery. 

Only the essential details of the operation will be given. 
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Preparation for the Operation. — This will be the same as is 
noted under “Caesarean section 

Operation. — The whole of the uterus may be removed (total 
hysterectomy), or only the body (supra- vaginal hysterectomy). 

The steps of the first part of the operation up to the delivery 
of the child are the same as already noted for Caesarean section 
in both varieties of hysterectomy. The placenta and membranes 
should be left in situ. The further steps are as follow : — 

Supra -vaginal Hysterectomy.- — Pressure forceps are applied to 
the Fallopian tubes near their uterine origin, to the round ligament, and 
to the broad ligament internal to the ovaiy. The broad ligaments 
are then divided between the two forceps, and the round ligament 
is severed. The bladder is next reflected by dividing the peri- 
toneum on the anterior surface of the uterus above the level of the 
internal os and pushing it down with a swab. The uterine vessels 
are now clamped close to the uterus as they pass on to it, after 
which the body of the uterus is amputated. 

The ovarian and uterine vessels are then ligatm-ed on each side, 
as well as the round ligament, and the forceps removed, after which 
any oozing points on the divided stump are secured with mattress 
sutimes. The anterior flap of peritoneum is united with a con- 
tinuous sutime to the posterior flap of peritoneum formed by the 
peritoneum of the back of the broad ligaments and uterine stump. 
Lastly, the pelvic cavity having been cleaned of blood, the abdominal 
wall is closed in three layers as described under Caesarean section. 

Total Hysterectomy. — The steps of this operation are the same 
as for supra-vaginal hysterectomy up to the time the uterine vessels 
are clamped, except that in this case the bladder is reflected until the 
vaginal wall is exposed The vagina is now opened by piercing it 
with a scalpel, after which the opening is enlarged, the incision being 
continued right round the cervix till the uterus is free. The clamped 
vessels are then ligatured as before, and the oozing which always 
takes place from the cut surfaces of the vaginal wall controlled by 
mattress sutures. The method of suture of the peritoneal flap and 
parietal woxmd is the same as described for supra-vaginal hysterec- 
tomy. If the uterus has been removed because it is septic, a large 
drainage tube should be inserted into the pouch of Douglas. The 
drainage tube should not be touched for forty-eight hours, after which 
it may probably be shortened, and if the patient is progressing 
normally it should be removed in a week. It may have to be left in 
longer. 



CRANIOTOMY 


701 


VAGINAL C/CSAREAN SECTION 

Indications. — This operation may be indicated when there is 
any urgent necessity to deliver the child before the seventh month 
of pregnancy it is a most satisfactory operation, and might with ad- 
vantage be employed in cases in which the removal of the foetus before 
the seventh month through an artificially dilated cervix necessitates a 
long and tedious operatioa It is a much more difficult operation than 
abdominal Caesarean section, and should not be attempted by anyone 
unless he is constantly operating, and, moreover, at least two efficient 
assistants will be necessary. 

Preparations for the Operation.— '^Phe preparation necessary 
will be the same as that mentioned for Caesarean section on p. 690, 
the vagina being well swabbed with tinctur-e of iodine. 

Operation. — With the patient in the lithotomy position, a 
weighted speculum is inserted into the vagina ; the cervix is pulled 
down as far as possible with two pairs of forceps. An incision is 
made across the anterior vaginal wall and the bladder separated 
with the fingers and pushed up above the level of the internal os. 
With a pair of strong scissors the operator next divides the anterior wall 
of the cervix as far as the internal os. The two halves of the divided 
anterior cervical wall are now separated, the membranes punctured, 
and the child delivered by version of the forceps. It may at times 
be necessary to divide the posterior cervical wall in addition. The 
placenta and membranes having been removed, the divided cervix 
is united with interrupted sutures and the vaginal wall with a 
continuous suture. 


CRANIOTOMY 

Craniotomy is an operation devised to reduce the size of the 
head of the child when there is such disproportion between it and 
the genital canal that labour could not otherwise be terminated 
per vias naturales, or when for some reason it is necessary in the 
interests of the mother to deliver the child as quickly as possible by a 
method other than that of Caesarean section. This operation is most 
frequently performed when the child is dead and there is any difficulty 
in delivery. 

With the modem aseptic technique and the resulting safety 
of Caesarean section, the operation of craniotomy is deservedly 
becoming rarer every day, since no practitioner has any right to kill 
a child when it can be delivered alive by Caesarean section with as 



702 


OBSTETRIC OPERATIONS 


much or more safety to the mother than by craniotomy. Never- 
theless, there must always be a certain number of cases in which 
craniotomy will be the best treatment. 

The Absolute Contra-indication for Craniotomy. — It is im- 
possible to deliver the head of a child, no matter what method has been 
employed in crushing it, through a true conjugate diameter of less 
than 2 inches, and the transverse diameter must measure at least 3^ 
inches. As a matter of fact, however, craniotomy should never be 
attempted if the conjugate diameter is less than 2| inches, since it 
has been shown that the maternal mortality of such cases is over 
38 per cent., and therefore much greater than Caesarean section 
in practically any circumstances. 

The Absolute Indications for Craniotomy. — 1. When the child 
is dead, labour is delayed, and delivery by the forceps or version 
difficult. 

2. When the child is dying, labour is delayed, and delivery by 
the forceps or version impracticable. 

3. When Caesarean section is contra-indicated because the genital 
tract is certainly or presumably infected or the conditions or sur- 
roundings render it specially dangerous. 

4. In cexdain malpositions of the child, e.g. brow, other methods 
of delivery per vias naturales having failed. 

5. Hydrocephalus. 

6. Refusal to submit to Caesarean section. 

The first three indications require no further comment. If, 
before further assistance is sought, repeated attempts have been 
made to deliver the child with the forceps or version, it is almost 
certain that the genital tract will have been infected. Normally the 
uterus is sterile while the vagina and vulva are not ; the passage of 
instruments or hands up the vagina into the uterus will, therefore, 
result in organisms being conveyed to tlio latter organ. 

In a third or fourth vertex or first and second face presentation, 
if the occiput or chin respectively does not rotate forwards naturally, 
and the usual treatment (see pp. 329, 347) fails to effect this rotation, 
then, supposing the head is not bom spontaneously as it may be, 
and delivery by the forceps has failed, craniotomy will be necessary. 

In breech presentations, the after-coming head may require 
craniotomy if other methods for effecting its delivery have failed. 
In some cases of brow presentation the head has advanced too 
far into the pelvis to make version or conversion feasible, and. 
forceps-delivery failing, the head has to be delivered by craniotomy. 

Finally, in certain cases of locked twins craniotomy may be 
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necessaiy (see p. 407). The delivery of a living hydrocephalic 
child is not worth any risk to the mother. It is not likely to live 
long, and if it does it will be mentally deficient. 

The Relative Indications for Craniotomy. — When the birth of 
a child is prevented by a contracted pelvis or some abdominal or 
pelvic tumour, and there is sufficient room, delivery may be 
effected by craniotomy, but, as has already been pointed out, such 
treatment is absolutely incorrect and should only be persisted in 
if Caesarean section is refused or the patient infected Moreover, 
quite apart from the standpoint of the cliild, in certain of these cases, 
such as when an ovarian tumour or a fibroid of the uterus is causing 
the obstruction, the mother can be relieved of these tumours after 
the child has been delivered by Caesarean section. 

Preparation for the Operation. 

The preparation for the operation is the same as that described 
on p. 662 for forceps-delivery. 

Operation. — Delivery by craniotomy is always 
carried out in three stages, and rarely a fourth will 
be necessary. 

1. Perforating the head of the child 

2. Crushing the head of the child 

3. Extracting the child. 

4. Removing the vault of the head of the child. 

Perforating the Head of the Child 

Of the various instruments that have been 
devised to perforate the head of the child that of 
Oldham is the best (Fig. 272). The head can, if 
necessity demands, be perforated with a pair of 
sharji-pointod scissors. 

Oldliam’s perforator consists of two halves 
joined together by a screw. Each half has a 
cutting blade inches long, a shank 7 inches Fig- 272. 
long, and a handle. Where the top of the shank 
passes into the blade it is broadened out, so as to form a shoulder. 

It is better for the patient to bo placed in the lithotomy position, 
and if the head is not fixed in the pelvis, the assistant should press 
down the child from the abdomen so that the head may remain 
steady. 

The operator inserts his left hand into the vagina until the 
finger-tips impinge on the head. Grasping the perforator in tlie 
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manner shown in Fig. 273, he passes the instrument along the palmar 
surface of his left hand, and its point is guided to a portion of the 
scalp which covers a bone, great care being taken that the pro- 
montory of the sacrum is not mistaken for a portion of the cranium. 
To ensure that the point of the perforator is at right angles to the 


Fig. 273. — Pbbfohation of the pcetal skull, stage i. 

Showing the perforator guided to the child’s head by the index and middle fingers 
of the left hand of the operator. The head in the figure is not fixed and would be held 
at the brim by an assistant. 


bone to be perforated, the instrument is next placed against the 
perineum, after which its point is made to perforate the bone by a 
rotating movement. If it is sought to perforate the bone by a sharp 
thrust, the instrument may slip off and seriously injure the soft 
parts of the mother. When the perforator has been forced into the 
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cranial cavity as far as its shoulder, the operator, by approxiniating 
its handles and so separating the points, lacerates the bone (Fig. 274). 
The handles are then separated, the instrument is withdrawn slightly, 
reinserted, and rotated a (quarter of a circle, and by again approxi- 
mating the liandles a laceration is made in the bone at right angles 
to the first one. It is necessary for the bone to be perforated and 



Fig. 274. — Perforation of the Fcetal Skull. Stage 2. 

Showing the perforation pushed in as far as the shoulders of the blades, the handles 
approximated and the parts of the blades separated. 

not a fontanelle or suture, since in them the hole thus made would 
be too small to allow of the cranial contents being evacuated. The 
child is then destroyed by pushing the perforator into the brain and 
stirring up the medulla oblongata. 

The object of perforation is to allow the head to collapse under 
pressure from the natural forces or by some instrument. 

2 z 
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Crushing the Head of the Child 

The head of the child is next crushed by instruments or by the 
genital canal of the rnotlier during extraction. 

Instrumental Crushing. — The head of the child may be crushed 
by the cephalotribe, cranioclast, the three-bladed cephalotribe, or 
the forceps. 

Cephalotribe. — The cephalotribe, which is made entirely of steel, 
is a heavy instrument consisting of two halves and a crushing screw. 

Each half is divided into a solid blade smooth 
on the outer surface and serrated on the inner, 
1 inch broad and 5^ inches long, a shank 4 inches 
longand a handle, at the lower part of which is a 
slot into which the crushing-screw fits. In some 
instruments the crushing-screw is attached to the 
handle of the lower or loft blade by a swivel joint. 
When the handles are locked and approximated 
by the screw, the ends of the blades are in contact, 
and at their broadest part they measure 1^ inches. 
The blades have practically no cranial curves, but 
they are slightly curved on their edge to form a 
pelvic curve. 

'Phe cephalotjnbe is applied in a manner similar 
to that descnbed ibr the forceps (see p. 665), the 
blades lying one on each side of the pelvis. In 
the case of a flat pelvis an assistant pushes 
down the head and fixes it. The blades must 
be fixed over the broadest part of the head of the 
child, otherwise as the screw is tightened they 
will slip either forwards or backwards. The handles being locked, 
the screw is turned and the blades thus gradually approximated, the 
operator from time to time examining them to erxsure that they are 
not slipping, until at last the tips of the blades are in apposition 
(Fig. 276). As it is very important not to apply traction till such 
apposition has been effected, the operator must, before using the 
instrument, ascertain the distance between the ends of the handles 
when the ends of the blades are toucliing. During the crushing, brain 
will be expelled through the hole in the skull. The child is now 
ready for extraction ; the metliod of accomplishing this with the 
cephalotribe will bo described later (see p. 708). The best cepha- 
lotribe is that invented by Braxton Hicks (Fig. 275). 

Cranioclast. — The cranioclast is a steel instrument consisting 
of a crushing-screw and two halves, the position of which will depend 
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upon whether the instrument is being used as an extractor, to 
remove the vault of the child, or to crush tlie base of the skull. 
Each half of the instrument consists of a blade, shank, and 
handle. The blades are 4 indies long, the slianks 6 inches long, 
and the handles at one end have the English lock and at the other 


Fig. 276 . — Delivering the Child with the Cbphalotribe. Stage 1 . 

Showing the blades applied to the head above the brim and the handles being 
approximated with the screw. 

a slot cut to receive the screw handle. Both blades are curved 
in the manner shown in Fig. 277, and while one is fenestrated 
the other is solid, and when in apposition tits into its fellow. The 
outer surface is smooth and the inner serrated The use of the 
cranioclast as a crusher is extremely rare, since it will only be neces- 
sary to use it in this way in cases of extreme contraction of tlie pelvis. 
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The nietlKKl of crushing is as follows : The vault of the head of 
the child having been removed as desci'ibed on p. 712, a face 
presentation is induced by manipulation. By this means the 
crushed diameter of the face (about inches) is brought into the 
smallest diameter of the brim, generally the conjugate, the bimas- 
toid diameter of 3 inches then lying in the largest transverse 
diameter. A sharp htxjk having boon fixed on to the chin to steady 
it, the hollow blade of the cranioclast is then passed luider the chin 
of the child, and the solid blade is passed over tlio sella turcica, the 
handles are locked, and approximated with the screw, and the base 


Fig. 277. 




Fig. 278. 


of the skull still fiudher crushed preparatory to extraction. The best 
cranioclast is that devised by Roper. 

The Three-hladed Gephalotribe 

This instrument, which has been modified in small particulars, is 
a much lighter and more convenient instrament for crushing the 
fcetal skull tlian the heavy cumbersome instrument of Braxton 
Hicks. It is composed of three parts, one of which is furnished 
with a sharpened point serving as a perforator, and carries the pin 
of the French lock to which tlie other two blades are fitted. The 
other two blades have a small head curve and serve as the crushing 
blades. A screw and pinion are hinged to the central blade and can 
be made to operate upon each crushing blade in turn. Two slotted 
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metal strips are hinged to the handle of the central blade and serve 
to lock the crushing blades tightly when screwed up to the utmost 
Then the blades are held firmly together when the crushing is com- 
plete. Finally the instrument is used as a tractor to deliver the 
head (Fig. 278). 

The Forceps . — The head may be crushed, after perforation, by 
the obstetric forceps. This iastrument is very unsuitable for the 
purpose, because of its great liability to slip off the head directly 
traction is applied, and its use is only called for when the practi- 
tioner, finding it necessary to deliver at once by craniotomy, has not 
any sxhtable instruments with liim. The head of the child can 
then be perforated with scissors and afterwards extracted with the 
obstetric forcep.s. 


Extracting the Child 

d’he cluld may be extracted by instruments, by the hand and 
fingers, or it may be delivered spontaneously. 

Instrumental Extraction . — The child may be e.xtracted by tlie 
cepbalotribe, tlie cranioclast, Axivard’s tliree-bladcsl cophalotribe, 
the forceps, tlie crochet or the vertebral hook. 

Cephalotribe. — I'lie method of extracting with the cephalotribe 
varies according to whetlier the head of the child is above the brim 
or in the cavity of the pelvis. If the head of the child is above the 
brim the longest diameter when it is crushed will be at right angles 
to the ti’ansverse diameter of tlie pelvis, that is it will be lying 
parallel with the true conjugate, and as the operation has been per- 
formed because this is diminished it will bo obviously impossible to 
deliver the head without rotating the longest diameter of the crushed 
head into the transverse diameter of the pelvis. This is accordingly 
done by rotating the cephalotribe through a quarter of a circle, 
after which the head can be guided through the brim and delivered. 
If the head of the child is already in the pelvic cavity there will 
be no need to rotate the cephalotribe, tlie head being delivered by 
gentle traction, care being taken to remove any sharp pieces of bone 
that are projecting, otherwise the soft parts of the mother may be 
seriously lacerated. The operator must keep one hand in the 
vagina while the head is being delivered (Fig. 279). 

Cranioclast. — Wlien the craniocla.st is used as an extractor the 
fenestrated blade is passed outside tlie scalp and over that portion 
of the head of the child which is most convenient, the face if possible. 
If a parietal bone is gripped and pulled on by the cranioclast, it may 
be tom from the rest of the skull and lacerate the mother. Hence 
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the frontal or occipital bone should be chosen when possible. 
The solid blade is then passed through the perforation into the 
cranial cavity, so that the bone and scalp are between the blades 
The head being firmly gripped is then gently extracted, care being 
taken to ensure that tliere are no pieces of bone projecting, the sharp 
edges of which might tear the soft parts of the mother. 



Fia. 279. — Delivebing the Child with the Cephalothibk. Stage 2. 

Showing the blades approximated, and the longest diameter of the crushed head 
rotated into tlie transverse diameter of the brim, which is the longest diameter in a 
flattened pelvis. 

Before the cranioclast was invented this method of extraction 
was carried out by an instrument known as the craniotomy forceps, 
which was similar in construction to the cranioclast, except that it 
had no screw handle, and therefore the handles had to be approxi- 
mated as firmly as possible witli the hand. As the cranioclast fulfils 
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the requirements of a craniotomy forceps better than this instru- 
ment, it has entirely taken the place of it (Fig. 280). 

The Three- bladed Cephalotribe. — The three blades having been 



Fig. 280 . — Delivery of the Child with the Cranioclast used as a Craniotomy 

Forceps. 

Showing one blade inside the foetal skull and the other outside. The left hand of 
the operator would be inside the vagina to prevent laceration of its walls by sharp 
edges of bone. 

securely fixed, the head is extracted witli the same precaution as 
previously mentioned. 

The Forceps. — The perforated head can be extracted with the 
forceps. The drawback connected with such a method of exti’action 
has already been mentioned 
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Crochet. — The crochet is an antiquated instrument and seldom 
used to extract the head. It is passed into the cranial cavity and 
its end fixed if possible against some portion of bone. The crochet 
can also be passed into the mouth of the child to extract it after the 
vault has been removed (Fig. 283). 

Extraction by the Hand or Fingers. — Version. If the head is 
above the brim it may be delivered after perforation by version if 
there are no contra-indications, such as a marked contraction of 
the pelvis, to such a procedure. This method of extraction has 
been carried out with success in cases in which the practitioner, not 
having any suitable instruments, has perforated the head with a pair 
of scissors. 

Fingers. The perforated head has on occasions been extracted 
with the fingers passed either through the perforation or into the 
mouth of the child ; but only an easy case could thus be delivered, 
and the procedure is fraught with a certain amoiant of discomfort 
to the operator, since his fingers may be lacerated. As a method 
of extraction, therefore, it .should obviously only be attempted 
when the practitioner has no instruments witli liim and no time to 
procime them. 

Removing the Vault of the Head of the Child 

This method of delivery is effected by the cranioclast, and is 
conducted as follows : — 

The fenestrated blade is passed between the scalp and the bone, 
and the solid blade is passed into the cranial cavity. The blades are 
locked and then screwed up as tightly as pos.sible. A portion of the 
vault is thus grasped between the two blades (Fig. 281). The operator 
now tears away this portion of the vault by twisting the instrument, 
and when the piece of bone is quite loose ho gently extracts it, fold- 
ing the fingers of his left hand, which he has passed up to the head 
for this purpose, over the separated piece of bone as it is gently 
extracted through the vagina by the craniocla.st. The sharp edges 
of the separated bone will thus be prevented from lacerating the 
vagina (Fig. 282). 

The instrument, after being taken to pieces to release the piece 
of bone, is again introfluced and used as before, and this procedure 
is continued until the whole vault has been removed. 

To extract the child it is now necessary to induce a face pre- 
sentation by combined external and internal manipulation with the 
fingers and hand, after which the cranioclast can be applied to the 
face or the crochet or vertebral hook can be inserted into the mouth 
and the child extracted. 
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This method of delivery is rarely employed, and only when the 
diminution in the size of the pelvis is very marked and Ca3sarean 
section is contra-indicated. 

To sum up, the head having been perforated, tla^ cliild can l)e 
delivered in one of the following ways : — 


Fig, 281. — Delivering the Child by the Operation op Cranioclasm. Stage 1. 

Showing a piece of the parietal bone being grasped with one blade inside the 
foetal skull and the other blade between the scalp and the skull. By twisting the 
cranioclast in the direction of the arrow the piece of bone is loosened. The left hand 
would protect the vaginal walls from laceration by fragments of bone. 

With the cephalotribe by the operation known as cephalotripsy. 

With the cranioclast used as a craniotomy forceps. 

With the cranioclast by the operation known as cranioclasm. 

With the three-bladed cephalotribe. 
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With the crochet. 

By version. 

With the fingers. 

By the natural forces. 

Whichever method of delivering the head of the child is employed 



Fia. 282 . — Delivering the Child by the Operation op Cbanioclasm. Stage 2. 

Showing the piece. of bone tom from the skull and being removed with the hand 
grasping it, so that the sharp edges of the bone shall not lacerate the vagina. 

it occasionally happens, especially when tlie pelvis is markedly 
contracted or the child is beyond the normal size, that further 
difficulty is encountered with the body of the child. In this case 
the arms may be brought down and used as an additional means 
of traction, or the blunt hook may be passed under one or other 
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axilla of the child for the same purpose. The breadth of the shoulders 
ipay also be lessened by dividing the clavicles (cleidotomy) (see 
p. 719). 

Choice of Methods. — In most cases it is best to use 
a cephalotribe or cranioclast. Since Caesarean section 
is resorted to much more frequently nowadays, the 
opportunity of performing craniotomy is becoming less 
and less frequent. In only very exceptional cases will 
either of these instruments be particularly indicated, and 
it is best therefore to accustom oneself to the use of one 
of them and always use it. 

Perforation in Face Presentation or of the After- 
coming Head. — If it is necessary to perform craniotomy 
and the face is presenting, the perforator shoiild be 
pushed into the cranial cavity through the orbit, care 
being taken to push towards the mid-line. 

If it is necessary to perforate the after-coming head 
the perforator should be pushed into the cranial cavity 
through the occipital bone or through tlie floor and r(H>f of 
the moxitli, tlie legs of the child being pulled forwards 283.— 

or backwards as the case may be ; the liead will thereby Blunt 

be flxed, and the body being hold out of the way the Hook. 
perforator can more easily be introduced. After the head has been 
perforated it can be delivered very easily by traction • on the legs. 
In rare cases it may be necessary to use the cranioclast or cephalo- 
tribe to effect extractioa 



DECAPITATION 

The operation of decapitation consists in severing the neck of 
the child whilst still in utero. 

Indications. 

1. In neglected shoulder presentationa 

2. In certain cases of locked twins when one child is lying trans- 
versely and the other longitudinally, or when both are vertical, 
but the body of one has been bom and its after-coming head is 
obstructed by that of the child still in utero. 

3. Very rarely in certain cases of double monsters when the 
heads are locked. 

It is not necessary to discuss further the above indications 
except to remark that in the case of locked twins where one is 
transverse and the other longitudinal Caesarean section might be 
a preferable procedure. 
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It is very important for the student to remember that the fore- 
coming head must never he decapitated. 

Preparation. — The preparation for the operation is the same 
as that described on p. 662 for delivery by the forceps. The patient 
should be in the lithotomy position. 

Operation. — The neck of the child should be fixed by pulling 
on an arm, which should be brought down for that purpose if not 
already prolapsed The operator passes his left hand into the 
vagina so that the palmar surface is in contact with the neck and 
shoulder of the child, and the doi-sal surface is in contact with the 
anterior wall of the pelvis if it is lying in the first or second trans- 
verse po.sitions. The decapitating hook is next passed with its 
point backwards, along the palmar surface of the hand and 
fingers till the neck of the child is reached, and by rotating the 
instrument it is guided over the neck of' tlie child The fingers are 
then passed to the front of the neck in order to ensure that the point 
of the instrument is free and not digging into tlio chest. The neck 



Fig. 284. 


oi ihe child is next divided by a rocking movement of the instrument, 
the handle being kept well back and the operator pulling strongly 
all the time, keeping his fingers on the point. After the neck of 
the child is divided the body is easily delivered by pulling on the 
prolapsed arm. The decapitated head is finally delivered spon- 
taneously, or failing this by the forceps or by the fingers, or the 
crochet inserted in the mouth. As a rule it is quite easy to con- 
vert the head into a face presentation by putting the finger in the 
mouth and then to deliver it. If the pelvis is contracted great 
difficulty may be experienced in delivering the head, in which case 
it may be necessary to use the cephalotribe or cranioclast. The 
best decapitating hook is Ramsbotham’s (Figs. 284, 285). 

Diffi-cidties and Dangers . — If care is not taken to ensure that 
the point of the instrument is free, the operator, instead of cutting 
in a direction transverse to the neck, may cut into the shoulders 
in a slanting direction, and thus fail in his object The point of 
the instrument, unless guided by the fingers of the left hand of 
the operator, may injure the soft parts of the mother. The lower 
segment of the uterus may be wounded if the greatest care is not 
taken. 
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If the pelvis is much contracted or the uterus over- retracted, 
it may be necessary to eviscerate tlie child or even cut tlirougli its 
back (spondylotomy) before the neck can be reached. 

Decapitation is a very dangerous operation. 



Fig. 285. — Decapitation. 

Note that the point of the hook is directed away from the bladder. 

Other Methods of Decapitation. — If the practitioner decides that 
immediate decapitation is imperative and has not got a decapi- 
tating hook with him, the neck can be divided with a strong pair 
of scissors ; in fact, this is a preferable method in cases of double 
monsters or locked twins with the body of one child already bom. 
The neck of the child can also be sawn through with a piece of 
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whipcord, or better, strong wire passed over the neck, each end being 
fixed to a piece of wood. As the wire or cord is likely to damage 
the genital canal when this is being done, it is best, after it is in 
position, to pass the ends through a Fergusson’s specuhim before 
they are fixed to the pieces of wood. The speculum can then be 
inserted into the vagina and the danger of injiiry thus obviated. 

EVISCERATION 

Indications. — 1. Impacted shoulder presentation when decapita- 
tion cannot be performed. 

2. Increased size of the thorax or abdomen (fluid, tumours) 
preventing the birth of the child. 

The operation is conducted as follows : — 

Preparation. — The preparation is the same as that described 
for forceps-delivery on p. 662. 

Operation. — The body of the child being fixed by traction on 
a prolapsed arm or by pressure from above, the operator passes 
his loft hand into the vagina till his fingers reach the abdomen or 
thorax as the case may bo. A sharp-pointed pair of scissors is then 
passed with the right hand along the palmar surface of the left hand 
and the abdomen or thorax opened (Fig. 280). The viscera are 
removed with the left liand, and the rest of the child delivered by 
traction. The uterus is lastly douched with an antiseptic solution. 

SPONDYLOTOMY 

Indications. — This operation, which consists in cutting the body 
of the cliild in half, is indicated when the neck cannot be reached 
for decapitation, or when the body cannot be delivered after evis- 
ceration. 

Preparation. — The preparation is the same as that described 
for delivery by forceps on p. 662. 

Operation. — The operator passes his left hand into the vagina 
and feels for the most prominent part of the vertebral column. 
He then guides a strong pair of scissors along the palmar surfa,ce 
of his left hand until their points impinge on the body of the child, 
when it is divided, the vertebral column and the tissues covering 
it being cut through first (Fig. 287). 

After the body has been cut through, the upper half is delivered 
by traction on the arm and the lower half by traction on the leg. 
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CLEIDOTOMY 

Indication. — The birth of the shonlders is sometimes delayed 
owing to their abnormal sizc^. Otlier methods of delivoiy having 
failed (see p. 317), it may bo necessary to divide the clavicles. 

Preparation. — It may have been necessary to deliver the head 


Fig. 286. — Eviscebation op the Child in a Transverse Presentation. 

by some operation, and it is only then found that the clavicles 
will have to bo divided In this case the preparation will have 
been the same as tliat already noted on p. 662. If labour has 
progressed normally till the birth of the head, no special prepara- 
tion will have boon employed beyond that necessary to all laboiurs 
(see p. 310), in which case the vulva sliould be swabbed with tincture 
of iodine. 
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Operation. — The operator places the finger of his left hand on 
the clavicle of the child, and nsing this as a guide he divides the 
clavicle with a strong pair of scissors. The body is afterwards 
delivered by traction on the head or feet (Fig. 288). 



Fig. 287. — Spondylotomy. 

CUTTING OFF THE LEGS OF THE CHILD 

In certain cases of impacted breech when great difficulty is 
experienced or it is impossible to bring down the legs of the child, 
they may be amputated through the thighs by Ramsbotham’s hook. 

SYMPHYSIOTOMY 

This operation consists in enlarging the true conjugate of the 
pelvis half an inch by dividing the symphysis pubis. 

Indications. — When the head is presenting, is delayed, and the 
delivery of a living child can be practically ensured by enlarging the 
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conjugate idiameter half an inch. Its performance, therefore, is limited 
to pelves with a true conjugate of 3 inches or over. In most of tlie 
cases reported the true conjugate has been over 3;^ inches. 

Contra-indications. — A primigravida. 

If the child is dead. 



Fia. 288. — Cleidotomt. 
Showing the clavicle being divided. 


If the cervix is less than three-quarters dilated. 

If there is any reason to suppose that the patient is infected. 

If repeated attempts at forceps-deliveiy have been made. 

Method. — After the patient has been suitably prepared and 
anaesthetized, the joint is divided from above downwards with 
a blunt-pointed bistoury, whicli is inserted through an incision pre- 

3 A 
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viously made with a scalpel between the clitoris and the meatus 
urinarius. 

The index finger of the left hand is kept in the vagina to control 
the point of the bistoury. After the joint and the sub-pubic liga- 
ment are divided the head is delivered with the forceps, an assis- 
tant on each side pressing the hips together to prevent too wide 
a separation of the sacro-iliac joints. This is known as the sub- 
cutaneous method and is the best The joint may be divided by 
the open method, in which case the tissues in front of the symphysis 
pubis are divided down to the bone. The clitoris is pushed down- 
wards, tlie suspensory ligament divided, and the index finger of the 
left hand is pushed behind the .symphysis between the bladder 
and bone. The joint is then divided fi’om above downwards with 
a knife. After delivery the inci.sion is closed witli a few stitclies ; 
the pelvis is tightly bandaged with a roller bandage. 

Dangers. — Haemorrhage, which stops as soon as the child is 
born. Injury to the bladder and urethra. Too forcible separa- 
tion of the sacro-iliac joints, in which case the patient may have 
difficulty in walking, or oven be unable to walk. Infection of the 
operation area. 


PUBIOTOMY 

This operation consi.sts in dividing the pubic bone about half an 
inch external to the joint on one side or the other. It is con- 
sidered by some to be a better operation than symphy.siotomy, 
as by it the pelvis is permanently enlarged and there is not so much 
danger of wounding the urethra. It is a more difficult operation 
and requires special instruments. 

indications and Contra-indications. — Similar to those already 
mentioned for symphysiotomy. 

Method. — By the subcutaneous method a pubiotomy needle is 
pushed behind the body of the pubic bone about half an inch from 
the middle line and made to emerge through the skin just internal 
to the pubic spine. 

A Gigli saw is then attached to the needle, which is withdrawn, 
leaving the saw in position. The bone is next divided with the 
saw, and the child delivered as in symphysiotomy. 

By the open method an incision is made down to the bone 
internal to the pubic spine. The index finger of the left hand is 
pushed between the bladder and the bone. With this finger as 
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a guide Bumm’s needle is passed, the Gigli saw attached, and the 
bone divided as before. 

Dangers. — The same as those described for symphysiotomy, 
and more particularly the veins lying in front of the bladder may 
be injured 


Prognosis 

According to the published results, the maternal as well as the 
fcetal mortality is considerably higher than that of Caesarean section. 



CHAPTER LIV 


THE ARTIFICIAL TERMINATION OF 
PREGNANCY 

Pregnancy may be tei'minateil artificially — 

1. Before the cliild is viable, induction of abortion. 

2. When the child is viable, induction of labour. 


INDUCTION OF ABORTION 

Indications. — Abortion is generally induced for some disease 
peculiar to pregnancy, sucli as hminorrhage due to separation of the 
ovum, in part or whole, moles, or some toxaemia of pregnancy. 

More rarely tlio uterus is emptied on accoiint of some disease 
which has no relation to the pregnancy, but which is rapidly 
becoming worse and jeopardizing the woman’s life because of the 
extra call on the motlier owing to the presence of a living ovum within 
her uterus. Among such diseases may be mentioned cardiac, pul- 
monary or renal disease, diabetes, chorea, recurrent insanity, Graves’s 
disease, pyelo-nephritis, and the severe anaemias. 

Lastly, abortion has been induced for a deformity of the pelvis of 
such a character that the delivery of a living and viable child, except 
by Caesarean section, is impossible. Any woman is, of course, quite 
within her right to refuse Caesarean section. Delivery by craniotomy 
is a very difficult and dangerous operation if the true conjugate 
is under 3 inches. In such circumstances, therefore, a doctor is 
justified in inducing abortion, although, if he objects to sacrifice 
the life of the child in this way, it is open to him to ask the patient 
to seek advice elsewhere. 

This opens up the question of certain ethical problems regarding 
this operation which concern the medical profession, and are there- 
fore worth brief consideration. Unless performed by a registered 
medical practitioner and on absolutely justifiable grounds, induction 
of abortion is an “ illegal ” operation Destruction of foetal life is 
so detrimental to the welfare of the State that it merits punishment 

(724) 
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only short of that meted out to murder, and it is on the strict under- 
standing that operations of this kind are confined to cases in which 
the life of the mother will be endangered or her health permanently 
damaged by the continuance of the pregnancy, that their performance 
is sanctioned. As the immediate or prospective danger to the 
mother cannot be accurately estimated and must always be a matter 
of individual opinion, many cases will occur in wliich a correct 
judgment is difficult. Careful observation and a full and conscientious 
consideration of eacli case before coming to a decision is incumbent 
on every medical practitioner, and if there is any possible doubt as to 
the justifiability a second opinion should be obtained, if possible from 
some one of special experience. Some such warning is the more 
necessary, since with the increasing safety of all operative procedures 
under modern conditions there is a distinct tendency to have recourse 
to this, as to other operations, on grounds of expediency rather than of 
absolute necessity. Moreovei’, the pressure on tlie practitioner often 
becomes so strong that he may be persuaded against his better judg- 
ment and before he is fully convinced that all otlior measures have 
failed. No better instance can bo quoted than a tmublesome case 
of severe vomiting of pregnancy. I’he jjatient is nervous, irritable, 
and out of control. She maintains that she vomits everything she 
takes ; that she is sinking from the constant retching and sickness, 
and that she cannot continue with her pregnancy. Her urine shows 
no abnormality, her pulse-rate is scarcely raised, her tongue is moist 
and clean, and there is no evidence of great loss of flesh. Her friends 
are convinced that the pregnancy must bo ended or she will die, and, by 
frequent calls, tlie medical attendatit is worried by day and by night. 
He knows that if the patient is isolated from her friends, properly 
nursed and kept under control, a few days will see lier mired, but 
the difficulty is to p(^rsuade the patient and her friends to agree to 
this, when they know that an operation will rid her of her troubles 
and her pregnancy. But every member of the medical profession 
must recognize and act up to the responsibility and trust placed 
in him by the State. No social questions, no pressure from husbands 
relatives, or friends, no objections of the patient to continuing with 
the discomforts and troubles of her pregnancy, must be allowed to 
weigh in the decision. The question is to be settled purely on 
medical grounds, and every effort must be made to check the 
patient’s story by observation, for she will exaggerate every symptom, 
and produce new ones if the old ones fail to give the looked-for result. 

Many other ethical problems regarding the relative value of the 
foetal and maternal interests frequently arise. It is well known that 
women with permanent valvular disease and a very poor expectation 
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of life may bear strong and perfectly healthy children. As term is 
approached there is no doubt that the child’s is the more valuable 
life, and the question arises as to whether this fact should be allowed 
to weigh in deciding to sanction a continuation of the pregnancy 
which may prove the last straw in breaking down a failing heart. 
While every case must be decided on its merits, the doctrine is 
generally accepted that the mother’s life should never be sacrificed 
for her unborn child, and even in the cases in which that life is hope- 
lessly crippled byi chronic valvular disease its sacrifice is not to be 
asked for. 

Some practitioners are very ready to forbid a woman to have 
any more children because something went wrong during pregnancy or 
labour, and to recommend induction by abortion, even repeatedly, if 
pregnancy occurs. In many instances tlie grounds for this advice are 
manifestly absurd and inadequate, for instance patients have been 
forbidden to have any more children because in their first labour the 
perineum was badly torn, because there was a placenta praevia, be- 
cause there was postpartum haemorrhage, and so oa In other cases 
there is more, though not much, to be said for the grounds on 
which the advice is given, namely, slight contraction of the pelvis, 
poor physique of the patient, the occurrence of tubal pregnancy, 
chorea in pregnancy, etc. Such advice must never be lightly given, 
as it may endanger the happiness of both husband and wife, and 
is likely to render the wife neurasthenic. The colloquial phrase 
that the “ maternal instinct is driven inwards ” contains a good deal 
of truth. It is the practitioner’s duty to do all in his power to 
counteract the modem tendency to curtail families, for the sake of 
the State as well as for the sake of the woman’s bodily and mental 
health. 

There are a few conditions on account of which child-bearing 
should be forbidden, among whicli insanity, epilepsy, chronic ne- 
pluitis, and tuberculosis take foremost place, from the point of view 
of the State and of the patient’s subsequent health. The presence of 
advanced morbus cordis is another reason for advising against further 
child-bearing. Toxaemia of pregnancy cannot be considered as an 
entity in this connection. If it has been manifested as eclampsia 
and the patient hais made a complete recovery, there is no reason why 
she should not bear fmiiher children, as the risk of recurring eclamp- 
sia is extremely small Pernicious vomiting, a rare occurrence in 
Great Britain, may be, however, considered to be sufficient grounds 
for advising against further pregnancy, if it has recurred in several 
successive pregnancies. 

Cases of insanity cannot be considered as a whole in this respect 
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There are many of them in which advice must be given unhesitatingly 
against further pregnancy, but there are some cases in which, though 
a short period of insanity followed the first labour, after a lapse of 
several years with no trace of mental disorder, the advice of an 
alienist should be obtained. 

Many patients who have had a t\ibal pregnancy are advised never 
to become pregnant again. There is a distinct risk of recurrence of 
tubal pregnancy, said to be 5 per cent., but patients slnnild be advised 
to take this risk, the chances being 19 to 1 in their favoui*, on the 



Fig. 289. — Plugging tub Vagina. 

understanding that they will seek advice as soon as they have reason 
to suspect that they have become pregnant again. The risk to life 
of tubal gestation under modern operative conditions, should the 
odd twentieth chance be against them, is so small with the patient 
under observation, that there need be no hesitation in taking it 

Women belonging to hiemophilic families are not likely to suffer 
from dangerous postpartum hmmorrhage, and therefore such ten- 
dency is no just ground for advising against pregnancy. 

Methods. — Abortion may be induced by 

1. Insertion of tents. 

2. Ruptmdng the membranes. 
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3. Plugging the vagina. 

4. Dilating the cervix. 

And if the pregnancy has advanced to twenty weeks, by 

5. Insertion of bougiea 

6. Insertion of a small de Rihes’s bag. 


Patient in Lithotomy Position, Shaved, Weighted Spbcoldm in 
Vagina, and Cbbvix pulled down with a Vulsbllum. 


Tents. — Sterile laminaria tents 4 inches in length should he 
used, and before being inserted they should be kept in absolute 
alcohol for a week or more, and the cervix and vagina should be well 
swabbed with iodine. 


Rupturing: the Membranes. — Before the membranes are rup- 
tured, the vulva and vagina must be made as aseptic as possible by 




Fig. 291. — Dilatation of the Cebvix with Metal Dilatoe. 
This drawing shows an alternative form of vulsellum and speculum. 



Fig. 292. — Insertion of the Index Finger of the Right Hand into the 
Uterus and Detachment of the Ovum from the Fundus. 

The left hand presses the uterus down and steadies it. 
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swabbing with iodine. After the membranes are ruptured drachm 
doses of the liquid extract of ergot may be given every few hours if 
necessary. 


Fig. 294. — Touching the Cavity of the Uterus after it has been Emptied. 

A better method is to pass the nozzle of the douche after the ovum has been ex- 
trsicted and before the speculum and vulsellum have been removed. 
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The membranes should be ruptured with a sterilized uterine 
sound, a Sims’s speculum being used to expose the cervix. 

Plugging the Vagina. — This method is generally used for 
severe hacmonliage, the membranes being ruptured before the 
plugging is inserted. The vulva and vagina should be swabbed 
with tincture of iodine, and the bladder must be emptied, since the 
pressure of the plug on the anterior vaginal wall will hinder mictu- 
rition, and the plug must be kept in some time. Tlie plugging, 
which is best composed of sterilized gauze, should hi) inserted 
through a Sims’s speculum, after wliicli a T-bandage and binder 



Fig. i AUKUNU TJrlHi VJAVITY UJ^’ THJdi UTlliKUS WITH STERIIjB GAUZB. 


are applied. The plug must not be left in longer than 12 liours; 
after its removal the vagina must be well douched (Fig. 289). 

Dilating the Cervix. — It is rarely necessary to empty the uterus 
rapidly, but if so this is the best method 

Operation . — The bladder and rectum having been emptied and the 
vulva shaved, the patient is amiesthetized and placed in the lithotomy 
position. The vagina is then soaked with tincture of iodine, after 
which a weighted speculum is inserted and the cervix is then pulled 
down with a vulsellum (Fig. 290). 

The cervical canal is now carefully dilated till it is large enough 
to insert the index finger (Fig. 291). 
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The uterus being pressed down from the abdomen by the left 
hand of the operator he passes the index finger of his right hand 
into the uterus, separates the ovum and removes it (Fig. 292). Occa- 
sionally it may be more convenient to remove the ovum with the 
forceps (Fig. 293). 

The ovum having been removed the interior of the uterus is 
douched (Fig. 294), after which if the bleeding is at all excessive 
the uterus can be packed with gauze (Fig. 295). 

In some cases when this operation is performe<l soiik! tiiiK? after 
the abortion, for haemorrliage duo to the retention of some portion 



Fig. 296. — Ocbetting the Utebos with a Flgshihg'Cubettb. 

This step of the operation should never be performed in a recent or septic case 
because of the danger in the first place of perforating the uterus since it is so soft, 
and in the second case of causing pelvic or general peritonitis by opening up fresh 
lymph channels. 

of the ovum, it may be necessary to curette the uterus. In such a 
case the greatest care must be exercised lest the uterus is perforated 
with the curette (Fig. 296). 

It is important that the student should grasp the fact that 
althougli this operation is an easy one to perform, it is full of dangers, 
and that unless the operator is expert and uses the greatest care, he 
can quite easily perforate the uterus or infect the patient. Haemor- 
rhage is often very considerable, and means for dealing with it should 
be at hand. 

After the end of the twelfth week of pregnancy, if the cervix is 
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closed, it is a matter of very considerable difficulty to empty the 
uterus immediately by the vaginal route. At this period of pregnancy 
the head of the child is of such a size that it is only rarely that the 
cervix can be rapidly dilated to a degree which will allow of the 
easy passage of the head. Hence it is not an operative procedure to 
be lightly undertaken, as it is probable that the cer^x will be 
dangerously lacerated in attempts to dilate it, or else the head of the 
child will become detached from its body and is then difficult to seize 
and crush. In attempting to deliver the separated head only blunt 
instruments should be used such as large ovum forceps or tlie 
forceps usually used for the introduction of a De Ribes’s bag. 

If the case is one of considerable urgency in which it is necessaiy 
to empty tlio uterus as quickly as jwssible, the pregnancy having 
already reached 16 weeks and no dilatation of the cervix having 
occurred, the best treatment is to empty the uterus through an 
abdominal incision as in abdominal Cmsarean section. 

Vaginal Caesarean section may. be performed, see p. 701. 

Bougies and De Ribes’s Bag. — These methods will be described 
in the next section. 


INDUCTION OF LABOUR 

Indications.— It may be necessary to empty the uterus after 
the child is viable ; for some of the diseases peculiar to pregnancy 
or associated with pregnancy already mentioned \inder the Induction 
of Abortion, see p. 724. 

After the child is viable, however, its life has to be more par- 
ticularly considered, and labour may therefore be properly induced 
in cases in which the pelvis is not large enough to allow the passage of 
a child at full time. More rarely labour is induced if the child is very 
large, if the previous children have died after they became viable, 
or if pregnancy has extended over forty week.s. 

Contracted Pelvis . — The fact that the pelvis is contracted has 
been ascertained by measuring it in the manner described on p. 417. 

It camiot be too strongly insisted upon that every primigravida 
should have her pelvis measured at the earliest opportunity. The 
neglect to do so when the patient first engages the doctor’s services 
for her confinement may lead to the death of the child and perhaps 
of the mother. 

Having ascertained that the pelvis is contracted, but not too 
much contracted to allow a viable child to be bom by induction of 
labour, the question will arise as to when the labour ought to be 
induced. 
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There ia only one scientific method of determining this date, and 
that ia by a repeated examination of the relation of the size of the 
child’s head to the mother’s pelvis. As long as the head can be 
easily pressed into the pelvis, pregnancy may be allowed to con- 
tinue. When a little difficulty arises in getting the head to engage 
in the brim, then labour should be induced. 

The old-fashioned method of being guided by the duration of 
pregnancy only in association with the size of the true conjugate is 
unscientific, inasmuch as the size of the child’s head, which may vary, 
is not taken into account, and in most cases it is impossible to fix 
the day on which the ovum was fertilized. 

The himanual method of estimating the 'relative sizes of the 
child’s head and the mother s pelvis. — The patient lies on her back, 
with her legs flexed and her abdomen bared. An anaesthetic is often 
preferable, and sometimes necessary. The index and middle fingers of 
the left hand are passed into the vagina, and the thumb of the same hand 
above the pubes so that it touches the head With the right hand 
the head of the child is forced down into the brim. The fingers and 
thumb of the left hand can then determine how far the head can be 
forced into the pelvis and if it overlaps. 

Limitations. — In cases of contracted pelvis, labour should be 
induced to obtain a child that will not only be living when it is born, 
but will have every prospect of living afterwards. The perusal of a 
large number of statistics on this subject dealing with thousands 
of cases shows that children bom before the 34th week have but 
very little chance of siu’viving tlieir birth, or if they do, a large 
majority are dead before twelve months have passed. 

The induction of labour, therefore, when carried out purely in 
the interests of the child, should not be done before the period 
covered by the 34th to the 36th week, roughly with true conju- 
gates between 3^ and 3| inches in a flat pelvis. Below 3jt inches 
CtBsarean section is preferable with an average-sized child, and 
over 3^ inches more childi’eii will be bom alive at full time than 
if labour is induced In a certain number of cases which have 
been allowed to go to term Caesarean section will have to be per- 
formed when the natiural forces have been proved to be in- 
sufficient. 

Large child. — The size of the child’s head can be determined by 
the bimanual method. As a rule, if labour is to be induced for the 
size of the child, it is on account of the history of a former labour 
being difficult and perhaps resulting in the death of the child because 
of its abnormal size. 

Habitual death of the child. — When previous children, though 
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viable, have died before term, a living child is occasionally obtained 
by the induction of labour just before the time the previous child 
died 

Pregnancy over forty weeks. — If it is known for certain that preg- 
nancy has advanced beyond forty weeks, or even if there is strong 
reason to suspect that it has, labour should be induced, because in 
such cases it is found that if labour is allowed to come on naturally, 
the child is frequently dead, or dies during the first stage of labour. 

Methods 

The method to be chosen will depend somewhat upon whether 
lal)Our is being induced in the interests of tlie child or of the mother. 

In the interests of the child. — The best methods are 

] . Bougies or oesophageal tube. 

2. De Ribes’s bag. 

In the interests of the mother. — Besides the above, which in certain 
cases may be indicated, 

3. Rupture of the membranes. 

4. Rapid dilatation of the cervix. 

Bougies. — Bougies induce labour more naturally than any other 
method. Their use is contra-indicated if there is a purulent vaginal 
discharge. They have certain disadvantages inasmuch as they may 
be very slow in inducing laboTir, and during their insertion the mem- 
branes may be ruptured or the placenta separated. 

Bougies made of celluloid or gum-elastic should be used These 
can be sterilized by covering them for several horn’s with 1 in 1000 
mercurial solution or boiling for a few minutes. 

The patient should be properly prepared as for any other operation. 
Thus the rectum and bladder should be evacuated, the vulva should 
be shaved, and in addition antiseptic and hot vaginal douches should 
be given twice daily for two days before the insertion of the bougies. 
The bougies are best introduced in the morning, and labour may be 
expected to commence from twenty-four to seventy-two hours later. 
The patient is anaesthetized and then placed in the lithotomy position, 
after which the vagina and cervix should be swabbed with iodine. 
The cervix is exposed with a speculum, and then gently pulled down 
with a pair of ring forceps and the canal is swabbed out with tincture 
of iodine. A finger is introduced within the internal os and swept 
round so as to separate the membranes as far as possible. A bougie 
is then introduced up the cervical canal. No force should be used, 
the bougie being allowed to travel in whichever direction is easiest. 
The lower end of the bougie having been pushed right into the 
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uterus, another, and if possible a third bougie, is introduced. An 
anaesthetic is necessary, as without it asepsis cannot be thoroughly 
carried out. Some people prefer to use an oesophageal tube instead 
of the bougies. After the introduction of the bougies or tube, the 
vagina may be lightly plugged with gauze, which should be removed 
in twelve hours, and a hot douche given (Fig. 297). 

If the membranes are ruptured during insertion of the bougies 


Fig. 297. — Induction of Laboub. 

One bougie already in position, another being introduced. 

in a case in which labour is being induced in the interests of the child, 
a De Ribes’s bag should be fortliwith inserted. 

If the bougies are too stiff' or there is a low insertion of the placenta 
there is a risk of causing bleeding from .sepai’ation of the edge of the 
placenta. If such an accident should occur the bougie should be 
withdrawn. The bleeding will stop and the bougie should then be 
inserted in the other side of the uterus. 

De Ribes’s Bag. — Labour is induced more quickly with De Ribes’s 
bag than with bougies. It is particularly indicated in the interests 
of the child when bougies have not started labour within forty-eight 
hours, or when the membranes were accidentally ruptured during the 
introduction of the bougies. In the interests of the mother it can 
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be used to terminate labour quickly, as for instance in pregnancy- 
albuminuria, or to arrest haemorrhage in cases of placenta praevia. 

Disadvantages , — As the bag may burst, it should be filled with 
non-poisonous fluid that has been sterilized. 

It may leak ; it should therefore be carefully examined before use. 

It may be the means of conveying infection ; it sliould therefore 
be sterilized by boiling before use. Some bags will not stand boiling, 
they should be avoided. It may rupture tlie lower uterine segment. 
This is a very rare complication, and cannot bo guarded against, 
except by avoiding the use of a bag tliat holds more than 17 ounces. 

It may displace the presenting part. If this happens the head 
must be pushed into the pelvis again as the bag descends. 

Method of Using De Ribes's Bag . — Tlie amount of fluid it will hold 
should be ascertained beforehand by filling it and then pouring the 
fluid into a sterilized jug. Wlien tlie bag is in the uterus this fluid can 
be again pumped into the bag. The os must bo dilated sufficiently 
to admit two fingers, or if not it must be dilated first with metal 
dilators. The bag is introduced into the uterus with special forceps ; 
these are then unlocked, and some of the fluid is pumped into the bag 
with a Higginson’s syringe. When sufficient fluid lias been pumped 
in to prevent the bag slipping out of the uterus, the forceps is removed 
and the bag filled. When all the fluid lias been pumped in, the tap 
is turned and the tube is bent on itself and tied : this will prevent the 
fluid escaping if the tap is accidentally turned. An average of five 
hours elapses before the bag is expelled. If time is an essential, a 
2-lb. weight can be hung on to the tube of tlie bag by a string which 
can be carried over the end of the bed. When used for placenta 
previa, the bag is introduced into the amniotic cavity, but when used 
for a contracted pelvis, it can be introduced between the membranes 
and the uterus. 

When the bag has been expelled from the uterus, the fluid should 
be allowed to run out and the bag then removed. 

The bag is made in two sizes, according to whether it is to be used 
before or at full time. Many varieties of small rubber bags are used 
for starting labour. 

Rapid Dilatation of the Cervix. — The cervix can be rapidly 
dilated by the hand, by instruments, or by incision. 

Manual Dilatation 

The os must be large enough to admit the index finger and thumb. 
The patient is anaesthetized, and the index finger and thumb of the 
gloved right hand are then inserted into the os, and the cervix stretclied 

3b 
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by their separation. The middle finger is next introduced, and then 
the fomdh and fiftli fingers, and the cervix gradually stretched until 
the whole hand can be passed into the uterus. A leg of the child is 
then seized, and the child is delivered by traction. 

This method is likely to be successful if the cervix is soft. Manual 
dilatation is extremely difficult unless the cervix is taken up and the 
08 is as large as a two-shilling piece. 

Disadvantages . — Manual dilatation of the cervix is a fatiguing 
procedure, and imless great care is used the cervix or lower uterine 
segment may be lacerated. There is also an increased danger of 
infection. 


Instrumental Dilatation 

The cervix may be rapidly opened by means of a metal 
screw-dilator (Fig. 298). 

Method . — The patient is anaesthetized, placed in the dorsal 
position, and with all aseptic precautions the dilator is passed up 
the cervical canal till its upper ends project beyond the internal os. 



The handle of the instrument is then gradually turned, in the 
intervals between the pains only, for a distance of 1 centimetre 
every four minutes. A rotation of 10 centimetres will separate 
the ends for their full distance. 

Disadvantages . — The danger of laceration is very great, and 
consequently this instrument is but I’arely used. Laceration may 
be obviated to a certain extent by slow dilatation during the intervals 
between pains, by sliding broad covers on to the ends of the blades 
directly there is room for them, by ensuring that the ends of the 
blades project beyond the internal os, and by using tlie dilator only 
when labour has started. 

Incision of the Cervix. — Incision of the cervix, or vaginal 
Caesarean section, is described on p. 701. With the exception of 
abdominal Caesarean section, it is the most rapid means of emptying 
the uterus available. Vaginal Caesarean section is a difficult opera- 
tion, should only be attempted by one accustomed to operate, and 
is most usefully employed, if at all, before the seventh month of 
pregnancy. 




Fig. 300.— Intra- venous Infusion. Stage 2. 

Showing the nozzle of the container being passed into the vein. 

saline solution should be prepared by adding a teaspoonful of sodium 
chloride to a pint of water and boiling it. An infusion apparatus 
will be needed, and a sterilized jug for the saline solution. 
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Fig. 299. — Intra-venous Infusion. Stage 1. 


Showing the bandage round the arm. The distal end of the median basilic vein 
has been ligatured. Two loose ligatures have been placed on the proximal end of the 
vein and the vein opened. 


Preparation for the Operation. — The skin over the operative 
area is painted with 2 per cent, iodine in rectified spirit. The normal 
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The best vein to choose is the median basilic or the median 
cephalic. 


740 


INTRA-VENOUS INFUSION 


Operation. — The arm is tightly bandaged above the upper border 
of the biceps. The vein, having been exposed by dividing the skin, 
is freed for a short distance (Fig. 299). The vein is then ligatured 
at the lower angle of the wound, and two other ligatures are passed 
under the vein but not tied; the middle one is used to tie in the 
canmda, and the upper one to ligature the proximal end of the vein 
after the infusion is finished. The vein is now opened in its long axis 
and the cannula inserted (Fig. 300), the saline solution at a tempera- 
ture of 100° which lias been poiu-ed into the container of the 
infusion apparatus being allowed to escape from the cannula all the 



Fig. 301 . — Intba-venous Infusion. Stage 3 . 

Showing the arm with the bandage removed, the nozzle tied into the vein and the 
loose ligature for tying the proximal end of the vein when the infusion is completed. 

while, thus washing any blood away, and so disclosing the opening 
into the vein more clearly and preventing the entrance of air. 
After the cannula is introduced, the middle ligature is tied and 
the bandage removed from the arm (Fig. 301). When sufficient 
saline solution has been run into the vein the cannula is withdrawn, 
the proximal end of the vein ligatured, and the skin-woimd united 
with a couple of sutiu’es. 

If there has been a large amount of blood lost it is important 
not to infuse too much solution, otherwise there is great danger of 
oedema of the lungs supervening. Up to three pints is the proper 
quantity to infuse. 


CHAPTER LV 


THE MANAGEMENT OF LABOUK WITH PELVIC 

CONTKACTION 

The discussion of the management of labour in contracted pelvis 
was deferred to this stage because it requires an acquaintance 
with so many of the processes and procedures of conqdicated mid- 
wifery. The object of tins chapter is largely to collect what is 
scattered through preceding chapters so far as it applies to the 
ti’eatment of contracted pelvis. 

The subject is best considered under two headings : I. If tlie 
patient is seen during pregnancy ; II. If she is already in labour at 
term. 

I. During Pregnancy. 

If, in following the routine examination of every prirnigravida 
or multipara with a history of difficulty in labour by the inethtKis 
described in Chapters XXXVI and XXXVII, some degree of pelvic 
contraction is detected, there are three courses possible : — 

(1) To allow the pregnancy to go to term in the hope that the 
natural powers, with assistance if need be, will effect the delivery 
of a living child. 

(2) To induce labour some time before term, when the smaller 
size of the child will enable it to be born naturally and with a reason- 
able chance of surviving. 

(3) To advise the patient to submit to Caesarean section at term, 
if the contraction is such as to render the prospect of obtaining a 
living child unlikely by the other methods. 

The degree of contraction, or rather the disparity between the 
size of the head and that of the pelvis is the chief factor in deciding 
which of these three methods is to be adopted, though other points, 
such as the variety of contracted pelvis, the age and general health 
of the patient and the liistory of her previous labours, if any, must 
also be taken into consideration. 

The best coimse to pursue in the extreme degrees of contraction, 
say with a true conjugate at the brim of 3 inches or under, is easily 

(741) 
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determined, viz. to perform Caesarean section. With as low a measure- 
ment as 2-2^ inches delivery at term per vias naturales is impossible 
(see p. 689), and the only alternative would be the induction of 
abortion before the sixth month, a proceeding only justified by the 
refusal of the parents to submit to the operation and the ethics of which 
has been discussed in Chapter LIV. Again, for a child to be bom 
naturally through a conjugate of 3 inches would require induction 
of labour at about the seventh month, i.e. at too early a perifxl to 
afford a reasonable prospect of its sm’vival, hence the statement on 
p. 734 that Caesarean section is the better method of treatment 
even with a true conjugate of 3;^ inches, and is often justifiable in 
selected cases with a conjugate up to 3^ inches (see p. 690). The 
most difficult problems are presented by the cases of contraction of 
minor degree, a true conjugate of 3;| inches and upwards, and as 
such cases are much more frequent than the extreme degrees, they 
call for more detailed discussion. 

As the pelvis cannot be measured during life without allowing at 
least i inch as the possible margin of error, and as the size of the 
child’s head is also a factor, the most important point in coming to 
a decision as to management is to determine the relative size of the 
head to the pelvic brim by the method described on p. 425. If 
by this examination the head is found above the brim and cannot 
be made to enter it as early as the 32nd week, then it may be taken 
for granted that the chances of survival as the result of induction of 
labour at such an early period are so remote that Ceesarean section 
at term is to be preferred. This would hold good even later than the 
32nd week if other considerations were present, e.g. that the patient 
was an elderly primigravida, for the most favourable time for 
induction is the 34th to 36th week (see p. 734). It must be remem- 
bered that the comparatively soft head of a premature infant is more 
liable than the harder head of a full-time child to be injured in its 
passage through the genital canal of a woman who has not borne 
a child before. In other words, induction of premature labour 
is likely to be less successful in a primigravida than in a multi- 
para. It stands to reason that if the compression of the head of a 
premature child during a difficult spontaneous labour is likely to be 
injurious, the compression resulting from extraction by the forceps 
will almost certainly be fatal. If the head can be made to enter 
the pelvis easily and unmistakably after the 37th week, it is clear 
that the best plan will be to allow the pregnancy to go to term, 
as the child will probably be bom spontaneously, or with instrumental 
assistance if the mother is becoming exhausted. On p. 659 a true 
conjugate of 3^ inches was given as the smallest through which it is 
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desirable to use the forceps, but a head which can be pushed into the 
brim up to within two or three weeks of term, would, if plenty of time 
was given for moulding to occur, be correctly treated by extraction 
by axis-traction forceps if the natimal forces were insufficient. 

Up to now the measurements considered have been those of 
contraction in the antero-posterior diameter at the brim only, i.e. 
those of a flat pelvis. If it is suspected that the pelvis is contracted 
in all its diameters, what has been said liitherto would hold good for 
a conjugate of ^ an inch more ; i.e. a conjugate of 3| inches in a 
generally contracted would be considered as equivalent to 3^ inches 
in a flattened pelvis. 

It must also be remembered that general contraction is more 
difficult of detection than flattening, as the promontory does not 
tlirust itself on the notice in the same way, and a degree of general 
contraction so small as to be within the margin of error of observa- 
tion may yet suffice to cause serious difficulty in labour. In well- 
marked contraction pelvimetry and the points mentioned on pp. 432-438 
will serve to distinguish these two types, but in the less marked 
degrees reliance must chiefly be placed on an estimate of disparity 
in size between the head and the pelvic brim. Even by this method 
it is not an easy problem to decide when the auspicious moment for 
induction has arrived, the child having reached the maximum develop- 
ment which will allow of its being born by the natural powers with- 
out instrumental aid. The common and safer error is to induce too 
early. If induction is done too late so that extreme moulding is 
followed by forceps extraction, severe cerebral injury generally re- 
sults, and the child does not survive (see pp. 624, 625). 

If the child is not presenting by the vertex, fxudher difficulty 
arises in deciding on the treatment to be adopted. Malpresentations 
are more common with the flat pelvis and should be remedied by 
external version during pregnancy if possible, and the head brought 
over the brim. The only doubtful case is a breech presentation, as 
the after-coming head passes more easily through a flat pelvis than 
the fore-coming. For a breech presentation in a flat pelvis there 
ought to be a true conjugate of at least 3-^ inches. Any mal- 
presentation which cannot be rectified and maintained as a vertex 
presentation would weight the scales heavily in favom* of Caesarean 
section. 

Other questions may influence the decision in individual cases. 
For instance, if the patient is an elderly primigravida with but .slender 
chances of another pregnancy and some rigidity of the soft parts 
which will increase the difficulty of delivery, even a slight degree of 
contraction will justify Caesarean section with its certainty of a living 
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child On the other hand, with a young primigravida the tendency 
would rather be, if possible, to allow the pregnancy to go to term or 
near it, as the experience of her first labour would be a most valuable 
guide for the future. In the case of a multipara with a history of 
difficult labours, the problem is an easier one. If the labours at 
term have resulted in dead-born or injured children, induction before 
full time is obviously the best policy ; if the difficulty at labour has 
been extreme and has necessitated craniotomy, and especially if the 
woman is over thirty, anxious to be sure of a living child and willing 
to submit to Caesarean section, that operation at term under suitable 
conditions is clearly justified 

Again, some general condition of the mother may influence the 
decision in favour of induction of labour or Caesarean section. Chronic 
valvular disease of the heart, or chronic renal disease, for instance, 
not severe enough in itself to suggest interference, may, if the peltds 
is slightly contracted, make it inadvisable to allow the pregnancy 
to go to term with the additional risks that a long and difficxilt labour 
would involve. 

Briefly summarized, the management of pregnancy with pelvic 
contraction woiild be to urge Caesarean section at term for all cases 
in which there is less than 3^ inches true conjugate in a fiat pelvis 
and 3^ in a generally contracted, or in which the head cannot be 
pressed into the pelvis at the 32nd week. If the head will not 
enter the brim at the 36th week, induction of labour may be tried 
unless the patient is an elderly primigravida. If the head can be 
pressed into the brim beyond the 36th week, the pregnancy can 
be allowed to proceed to term, and the case managed as described 
in the treatment of labour with contracted pelvis. In maternity 
hospitals the tendency of recent years has been to limit the 
induction of labour in these doubtful cases. The patient is allowed 
to go to term and fall into labour ; the labour is conducted with the 
minimum of internal examination and under the strictest technique 
as regards surgical cleanliness ; if there is good uterine action and 
the head becomes fixed in the brim, time is given to see if it will 
mould and enter the cavity; if it becomes evident, however, that 
the head will not engage. Caesarean section is done at once. This 
method is not suited to family practice, and hence there will always 
be a more prominent place for induction of labour in private practice 
owing to the impossibility of providing hospital conditions for 
observation and for operation at any moment. 

IL During Labour. 

As the flat pelvis is the common variety it will be considered first 

In the management of the patient when actually in labour with 
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contraction of the pelvis, the first and all-important duty of the 
attendant is to make a thorough investigation and collect every 
possible item of evidence which will help to decide whether the 
disparity in size between the head and the pelvis is such as to make 
delivery by the natural passages impossible. If Caesarean section 
is to be done, the minimum amount of interference beforehand is 
essential if the results of the operation are to be satisfactory. On 
page 695 the danger of sepsis after internal manipulation was fully 
discussed. Hence a decision ought to be made as early as possible 
in labour, preferably before ruptime of the membranes. If the pelvic 
measiirements have not been taken, because the patient is first seen at 
term or at the beginning of labour, they should be taken now and a 
thorough external examination carried out. An internal examination 
should then be made under full anaesthesia, the diagonal conjugate 
measured (see p. 421, Fig. 170), and the true conjiigate deduced from 
it ; the presentation and position should be made out, the whole hand, 
if necessary, being passed into tlie vagina (see p. 296), and an attempt 
made to ascertain the relative size of the child’s head to the pelvis, 
and, if it overlaps the symphysis pubis (see Fig. 172, p. 425), to 
estimate whether an excessive amount of moulding would be required 
to enable it to enter the cavity. If kyphosis is present the measure- 
ment of the outlet must not be omitted (see p. 443). 

Gases of Slight Contraction . — As the size of the head is an im- 
portant factor in prognosis, the most important observation is that of 
the amount of overlapping. Roughly with an average-sized child, a 
conjugate of 3^ inches in a flat pelvis and 3| in a generally contracted 
would justify leaving the labour to proceed if the other factors were 
favourable. The other conditions are that the pains should be 
normal, the cervix dilated or the membranes unruptured and the 
cervix dilating normally, the vertex presenting, the head flexed 
and in an occipito-anterior position, and the patient’s general con- 
dition good. A border-line case of this kind offers one of the most 
difficult problems in midwifery and requires great care and judgment 
to reach a correct decision. The abdominal examination may suggest 
that the head is high up and movable, so that doubt is felt as to its 
entering the brim and yet on vaginal examination it appears to come 
well into the brim. Most of these cases will be delivered without 
great difficulty ; the tendency is not to give Nature sufficient credit 
for what she can accomplish, but the labour requires careful watching. 
If the case is not seen till the second stage, and the head is fixed in 
the brim, it may be left with some confidence, careful observa- 
tion being made of the mother’s general condition, of the character 
and frequency of the pains and of the foetal heart. If the patient 



746 MANAGEMENT OF LABOUR IN CONTRACTED PELVIS 


is a young primigravida little hesitation need be felt in waiting and 
watching. 

Once it has been decided to leave the labour to proceed naturally 
the following points ought to be attended to. As the membranes 
tend to rupture early, nothing should be done which might provoke 
their rupture. The patient should be kept lying down and on her 
side ; all straining and bearing-down efforts on her part should be 
avoided, and it is well not to give enemata. Also great care must 
be taken in making vaginal examinations. If there is any marked 
uterine obliquity (see p. 330), it should be remedied by changing 
the patient's posture. As the patient has a long labour before her 
nothing that will save her from physical or nervous exhaustion mxist 
be omitted (Chapter XXXVIII), food and hot drinks should be given, 
and sleep encoimaged, if necessary by the giving of sedatives, if 
there are any signs of fatigue, for fear of abnormal uterine action 
supervening. Should the membranes rupture early, the head may 
come down and complete the dilatatioa If so there is clearly no 
obstruction of moment But if it cannot come down, the cervix 
is liable to be nipped (see p. 433), and the anterior lip especially may 
hang down in front of the head as a soft oedematous swelling ; if this 
occurs it must be treated as described below. So long as the patient’s 
general condition remains good, and the fcetal heart sounds are un- 
affected, no interference is indicated. The tendency with the inex- 
perienced, when called in to a case of contracted pelvis, is to think 
that rapid delivery is called for. It is quite the reverse ; Nature 
ought to be given every chance, but the progress of the labour should 
be most carefully watched and no interference made except for very 
definite reasons. 

Whether the patient is seen for the first time in labour, or has 
been allowed to go to term in the hope of a natural delivery, inter- 
ference may be called for. 

If, as the result of early rupture of the membranes and non-descent 
of the presenting part, the os is less than half dilated, a Champetier 
de Ribes’s bag may be put in (see p. 736). If it is more than half 
dilated and especially if there is a tendency to nipping and oedema 
of the lips, manual dilatation and pushing up of the oedematous lip 
above the presenting part is more likely to succeed. Prolapse of the 
cord would also be an indication for the use of a de Ribes’s bag. If 
the head is in the unfavourable posterior parietal obliquity (p. 435) 
or the face or brow is presenting, internal podalic version would 
be the best treatment in a flat pelvis, as also if the head remained 
floating above the brim so that the forceps is contra-indicated (see 
pp. 664 and 674). If the head is not in a faulty position and is engaged, 
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time should be allowed for moulding and for the natural powers if 
possible, to drive it through the brim ; but should there be signs of 
fatigue and exhaustion in the mother or of foetal distress or warning 
of failure of the expulsive powers (Chapter XXXVIII), delivery by 
the axis-traction forceps should be attempted. The high forceps 
operation is always a serious one and prolonged efforts at delivery 
are to be deprecated. The precautions mentioned on p. 672 must be 
carefully observed, and not more strength than can be exerted by 
the arms should be exercised, and if the head cannot be got through 
in half an hovur further efforts should be discontinued. 

Any evidence of “ irritated ” uterus would also indicate cessation 
of efforts at delivery, and that the treatment advised on p. 457 
should be adopted. In other words, delivery must be assisted if 
commencing failure of the uterine powers suggests the possibility of 
uterine exhaustion supervening (see p. 452), or if violent and con- 
tinuous uterine action without advance presages the occurrence of 
tonic contraction (see p. 454). If the axis-traction forceps fails to 
effect delivery, no advantage will be obtained by performing version, 
unless the mistake has been made of applpng the forceps to a faultily 
placed head. If the patient is a primipara, perforation is the only 
resource ; if a multipara symphysiotomy (see p. 720) may be done. 
Caesarean section entails great risks when once intra-uterine instru- 
mentation has been tried, and is only justifiable in special circum- 
stances, certainly not with a young primipara with the prospect of 
many more pregnancies before her and the advantage of the ex- 
perience gained at her first and unfortunate confinement. As soon 
as definite evidence of death of the foetus is obtained, craniotomy 
(see p. 701) is the only thing to be done. It must be recognized 
that the delivery of a dead child after a difficult forceps operation 
is not only a failure but an obstetrical disaster. It means that the 
difficulties have neither been appreciated nor successfully met, and 
further that the mother has fruitlessly run unnecessary risk of 
uterine rupture and laceration of the soft parts. 

Generally Contracted Pelvis . — If the pelvis is generally contracted 
and not flattened, besides deducting an extra inch in the conjugate 
in all calculations, there are a few other points of difference. Though 
there is less danger of rupture of the membranes and prolapse of the 
cord, there is greater danger of nipping of the cervix. Version is 
contra-indicated as it gives no advantages. It is an old dictum that 
the prognosis in cases of contraction of slight degree is worse than 
that in contraction of severe degree. This apparent paradox is due 
to the absence of symptoms or signs that obtrude themselves on the 
notice. If there is a marked degree of contraction the head will be 
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delayed at the brim, but in the minor degrees of contraction — and most 
cases of general contraction come under this category — there may be 
no suspicion that anything is wrong until the head is impacted in 
the cavity of the pelvis. When this has occurred the gravity of the 
case soon becomes apparent. The vulva becomes oedematous, the 
mother’s general condition rapidly deteriorates, and the need for 
immediate delivery is obvious. Delay or a long-continued and 
probably fruitless attempt at delivery with the forceps will result in 
sloughing, the formation of fistulae, and death of the child. 

Delay in spite of good pains calls for careful investigation before 
the occurrence of impaction, when Caesarean section may be 
impossible. Failing this, an attempt at delivery with the axis- 
traction forceps may be successful, but must not be persisted in 
if there is no advance. Perforation is tlien the only resource. 
Induction of premature labour or Caesarean section at term is to 
be advised in subsequent labours. 

Gases of Medium Contraction . — In cases of small flat or flat and 
generally contracted pelves with a true conjugate between 2^ and 3^ 
inches, delivery of a living child at term is impossible. Caesarean 
section (see p. 089) ought to be performed if the patient is not in- 
fected and the child is alive ; with the larger measurement sym- 
physiotomy or pubiotomy would be an alternative in a multipara. 
If the child is dead delivery is effected by craniotomy and extraction 
by cephalotrip.sy or cranioclasrn (see pp. 709-715). If the child is 
alive and there is reason to suspect infection, craniotomy should 
be done in a young woman, but if she lias readied an age that makes 
further pregnancies unlikely. Caesarean hysterectomy will give her 
the chance of having one living child and avoid the risk of septic 
peritonitis (p. 699). 

Cases of Extretne Contraction . — In the extreme degrees of contrac- 
tion with a conjugate of 2 to inches or le.ss. Caesarean section is the 
only method of delivery, but in cases of possible infection should be 
followed by hysterectomy (see p. 699). 
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Blighted ovum, 172, 173 
Blindness, 

following eclampsia, 116 
Blood, 

changes and condition during pregnancy, 
52 

condition in eclampsia, 96 
condition in pyelitis, 219 
foetal and maternal, separation of, 22, 23 
immune, transfusion, 
in puerperal sepsis, 561 
loss in normal labour, 285, 505 
menstrual, composition of, 8 
retention of nitrogen in, 105 
urea in, estimation, 105, 109 
Bee also Toxaemias of pregnancy 
Blood-mole, 

formation in extra-uterine pregnancy, 181 
Blood-pressure, 

during eclampsia, 119 
during pregnancy, 53 
Blood-sinus, maternal, 
formation, function, characteristics, 21, 
22 


Blood-space, intervillous, 21, 22, 24 
Blood-stream, 

bacillus coli infection by, 216, 217 
elimination of toxins by, 132 
reversal in unequal development of 
twins, 397 
Blood-sugar, 

control of during diabetes in pregnancy, 
231, 232 
Blood-vessels, 

first appearance in human embryo, 20 
See also Arteries ; Veins 
Blue asphyxia, 617 
Body weight, 
effect on pelvis, 426 
increase during pregnancy, 55 
influence on growth of primitive pelvis, 
426, 427 
Boiling, 

of milk, 612 
Bones, 

of the footal skull, 260-263 
of the pelvis, 249, 430 
growth of, 426 

Bouchard’s toxaemic theory of pregnancy, 
96 

Bougies, 

induction of labour with, method, 735 
Bowels, 

care of, during puerperium, 534 
elimination of toxins by, in eclampsia, 
131 

regulation during pregnancy, 81 
Brachial plexus, 

injury during birth, 626 
Brain, 
foetal, 259 

involvement in puerperal sepsis, 548 
lesions in fatal cases of eclampsia, 127 
Breast feeding, 

contra-indications to, 587 
duration, 590 
frequency, 590 
importance of, 585 
management of 
mother, 592, 599 
management of 

difficult in difficult cases, 593 
management of normal cases, 589 
nipples, care of, 591 
position for, 590 

restoration after discontinuance, 598, 
599-602 

Breast milk, deficiency of, 593 
cause of, 593 

Breast and bottle-feeding, mixed, 596 
Breasts, 

abscess of, cause and treatment, 576 
anatomy of, 587 

carcinoma of, diagnosis and treatment, 
579 

galactocele mistaken for, 578 
care during puerperium, 539, 540 
changes at child-birth, 587 
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Breasts — cofitinued 

changes during pregnancy, causes and 
characteristics, 50-52, 55 
condition of, as sign of past pregnancy, 
63 

diagnosis of pregnancy by, 68, 69, 70, 
78 

cracked nipples, cause, results, treat- 
ment, 575, 576 
disturbances, 574 
engorged, treatment, 574 
establishment of milk secretion, 51, 587 
fmshed, 577 
galactocele, 578 

glandular structures, enlargement dur- 
ing pregnancy, 51 
prevention of lactation, 577 
retrogressive changes on death of foetus, 
42 

Breech presentations, 
cause, 355 

causes of still-birth in, 356 
complete, attitude of general flexion, 354 
conditions favouring, 355 
craniotomy in, 702 

delay in after-coming head, treatment, 
372-376 

difficulties of delivery in, 365 
dorsal displacement of arm, 371 
extension of arms, 369 
extension of legs, 366 
first position, 
diagnosis, 358 
mechanism, 360 
frequency, 354 

hydrocephalus common in, 287, 462 
impacted, 368 

cutting off the legs of child in, 720 
incomplete, with legs extended, 355 
management of labour with breech in 
advance, 363 
prognosis, 356 
prolapse of cord, 415 
rupture of membranes in, 365 
second position — mechanism, 362 
third and fourth positions — mechanism, 
362 

treatment of cases discovered during 
pregnancy, 363 
uterine inertia during, 366 
with extended legs, skiagram of, 302 
Broncho-pneumonia (septic) following 
eclampsia, 121 
Brow presentations, 263 
diagnosis, 351 
frequency, 349 

method of attempting conversion into 
vertex and face presentations, 852, 
353 

moulding in, 350 
positions, 849, 350 
prognosis, 852 
treatment, 352, 353 
Bryce-Teacher ovum, 11, 21 


Buttocks, sore, of newborn child, cause 
and treatment, 635, 636 
Byrd’s method of artificial respiration, 619 

■'V " 

CESAREAN hysterectomy, 
indications, 699 
preparation for operation, 700 
supra-vaginal, technique, 700 
total, technique, 700 
Caesarean section, 

absolute indications, 688 
after-treatment, 694, 695 
choice of time for operating, 690 
craniotomy in relation to, 702, 703 
dangers of, 695 

during failure of cardiac compensation, 
227 

in contraction ring, 460 
in eclampsia, 135 
in hyperemesis gravidarum, 143 
in labour complicated by ovarian tumour, 
522 

indications, 741, 742, 744, 747 
in placenta prrevia, 504 
method of sterilization, 699 
I operation, technique, 692-694 
preparation for, selected cases, 690 
urgent cases, 691 

prevention of hasmorrhage by pituitary 
extract, 654 

relative indications, 690 
should patient be sterilized ? 697 
vaginal, indications for, 701, 738 
operation, technique, 701 
Calcification of the placenta, 198 
Calcium salts, loss during menstruation, 8 
Cancer of breast, 579 
Cancer of cervix, 

complicating labour, 522, 523 
complicating pregnancy, 246 
Caput Buccedaneum, 386, formation in 
labour, 623 

Carbohydrate, administration in treat- 
ment of acidosis, 103 
Carbohydrate starvation, 103 
Carbonate of soda in treatment of acidosis, 
103 

Cardiac tonics, 226 
Carneous mole, 
cause, characteristics, 172 
diagnosis, 173 

definition and general observations, 172 
symptoms, 173 

simulating threatened abortion, 173 
treatment, 174 
Carunculee myrtiformes, 65 
Castor oil, 

eliminant during puerperium, -534 
in eclampsia, 131 
Catheter, 

use during puerperium, precautions, 
533 

use for reposition of prolapsed loop of 
cord, 413, 414 
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Caul, 

birth “ with a caul,” 280 
Cellulitis, peWo, onset of, 545, 552 
Central Midwives Board, 
rules for midwives, 672 
Cephalheematoma, 

cause, characteristics, treatment, 622, 623 
Cephalotribe, 
characteristics, 706 
method of using, 706 
three-bladed, 711 
use in decapitation, 716 
Cephalotripsy, 
technique, 708 
Cervical canal, 

condition at end of pregnancy, 48, 49 
Cervical ganglion, 

enlargement during pregnancy, 46 
Cervical plexus, 

injury during birth, 626 
Cervix, 

atresia of, 462 

cancer complicating labour, 522, 523 
complicating pregnancy, 246 
diagnosis, 246 
treatment, 247, 248 
coloration, as sign of pregnancy, 70 
condition, 

recent delivery indicated by, 64 
how examined, 295 
in external accidental haemorrhage, 
490 

dilatation, in induction of abortion, 728, 
731, 733 

rapid, induction of labour by, 737 
manual and instrumental methods, 
737, 738 

fibroid tumour, preventing natural de- 
livery, 242 
lacerations, 

cause, characteristics, 472 
haemorrhage from, 512 
obstructing labour, 472 
method of dilating, 135 
organic rigidity obstructing labour, 461 
passive r6le during labour, 47 
secretion of mucus during pregnancy, 49 
shortening and dilatation in labour, 268, 
275, 276 

softening and coloration during preg- 
nancy, 47 

softening of vaginal portion, as sign of 
pregnancy, 73 

spasmodic rigidity during labour, 454 
structure, function, 270, 271 
Chicken pox, 

during pregnancy, 205 
Child, 

excessive size of, 639 
Childbearing, 

diseases in which rendered inadvisable, 
726 

risks during, avoidable, 83 
Chloasma uterinum, 55 


Chloral, 

hypnotic, dosage, 235 
Chloral hydrate, 

in treatment of eclampsia, 130 
Chloride, 

excretion during pregnancy, 56 
Chloroform, 

action and uses, 130 
depressing action on cardiac muscle, 226 
disadvantages of, 130 
in treatment of eclampsia, 130 
Chloroform aneesthesia, 

advantages and disadvantages, 646 
Chloroform poisoning, delayed, 
producing acidosis, 103 
Chorea, 

during pregnancy, cause, symptoms, 
prognosis, treatment, 205, 206 
Chorio-angiomata, 198 
Chorio-decidual space, 158 
Chorion, 

breaking of, during delivery of placenta, 
518 

function, 25 

management after delivery, 323, 324 
non-separation after delivery, 518 
Chorion epithelioma, 

following hydatidiform mole, 176, 178, 
179 

Chorion frondosum, 20 
growth of, 21 
Chorion leeve, 20 
Chorionic emboli, 98 
Chorionic epithelium, 

excessive proliferation of, 175 
Chorionic sac, 
changes in, 36 
Chorionic villi, 

attachment to decidua basilis, 21 
changes in, 175 
formation of, 13, 19-23 
function and characteristics, 19, 20-23 
growth of mesoderm into, 19 
Chromosomes, 

in nucleus of ovum, reduction of 
number, 10, 11 
Circulation, 

condition during pregnancy, 53 
in newborn child, 582 
Clavicles, 

division of. See Cleidotomy 
injury during birth, 627 
Cleft palate, 640 
Cleidotomy, 715 

indications, preparation and technique 
719, 720 
Clitoris, 

laceration near, 513 
Clothing, 

of newborn child, 583 
Coccyx, 

structure, 250 
Coelome, 
primitive, 13 


3c 



754 


INDEX 


Coitus, 

recent, signs of, 6e5 
Colic 

in newborn child, treatment, 638, 639 
Colicky uterus, characteristics, 453 
Collapse, 

in postpartum heBmorrhage treatment, 
511 

Coloration, 

of vaginal walls during pregnancy, 49 
of vulva during pregnancy, 50 
Colostrum, 

composition, characteristics, 51, 588, 589 
Coma, 

in eclampsia, 119 
Complex presentations, 
characteristics, 391 
treatment, 392, 393 
Conception, 

See Fertilization 
Condensed milk, 

characteristics, properties and use, 609 
Confusional insanity, 
definition, 233 
during pregnancy, 234 
Congenital deformities of the child, 640- 
644 

Congenital syphilis, 

characteristics, signs, and treatment, 
631, 632 
Conjunctivitis 

of newborn infant, 629 
Constipation, 

during pregnancy, 58, 81 
in newborn child, 
treatment, 637 

prevention during puerperium, 534 
Contraction ring, 

cause, signs, diagnosis, and treatment, 
447, 451, 515 

causing delayed delivery of placenta, 
515 

formation of, 48 
Convulsions 

in newborn child, 

characteristics, symptoms, treatment, 
637, 638 

Corpus albicans, 6 
Corpus fibrosum, 6 
Corpus luteum, 
changes in, 5, 6, 7 

constitution and function of, 2, 5, 7, 177 
section from an adult ovary, 6, 7 
Cow’s milk, 606 
Cramp, 

during pregnancy, cause, characteristics, 
91 

Cranioclasm, 

technique, 709, 712 
Cranioolast, 

characteristics and use, 706-709 
Craniotomy, 

absolute contra-indications, 702 
absolute indications, 702 


Craniotomy — continued 

Ceesarean section in relation to, 702, 
703 

choice of methods, 715 
definition, 701 
operation, 

crushing of foetal head, 706 
extraction of foetus, 709 
perforation of foetal skull, 703-705 
removing vault of head of foetus, 712 
relative indications for, 703 
Craniotomy forceps, 704 
Cream, 

fat contents and use, 606 
Creatin and creatinin, 

appearance during pregnancy, 101 
Crochet, 

use in craniotomy, 712, 714 
Cystitis, 

displacement of uterus causing, 149 
pyelitis in relation to, 213, 217 
treatment, 150 
Cysts, ovarian, 

complicating pregnancy, 238-241 
Dakin, 

retraction of uterine muscle, 273 
Death, sudden, 

in pregnancy, causes, 237 
Decapitating hook, 716 
Decapitation, 

difficulties and dangers, 716, 717 
in neglected shoulder pressn ations with 
impaction, 390 
in twin deliveries, 408 
indications for, 715 
operation, technique, 716 
preparation, 716 
Decidua, 

changes in extra-uterine pregnancy, 181 
development during pregnancy, 45 
diffuse thickening due to chronic 
endometritis, 156, 157 
formation, changes, and characteristics, 
15, 16, 17, 18 
inflammatory lesions, 156 
Decidua basalis, 

attachment of villi to, 21 
characteristics, 16, 17, 18 
fibrinous transformation of cells of, 27 
peiforation by arteries and veins, 24 
Decidua capsularis, 
changes in, 37 

formation and characteristics, 17, 18 
rupture, with escape of ovum, 166, 167 
Decidua vera, 

characteristics, 17, 18 
Deformities, congenital, 
of the child, 640-644 
Delivery, 

calculation of date of, 61, 62 
near full time, signs of a past pregnancy 
and, 64 

1 recent, signs of, general and local, 63 
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Delivery — continued 
“ with a caul,” 280 
See also Labour 
Dementia precox, 
definition, 288 
Dextrose, 

in pregnancy, 229 
in treatment of acidosis, 104 
Diabetes mellitus during pregnancy, 55, 
231 

characteristics, 228, 229 
clinical tests, 228 
treatment, 232 

by insulin, 231, 232 
Diacetic acid, 
in urine, 102 
Diameters, 

of the foetal skull, 2C4-2G9 
how measured, 296 
of the foetal irunk, 269 
of the pelvis, 256 
Diaphragmatic spasm, 79 
Diarrhoea, 

ot newborn infant, 

cause, onset, treatment, 633 
Diastatic content of urine, as indication 
of renal efficiency or deficiency, 109 
Dioephalus, 

double monster, 642 
Diet, 

during pregnancy, 81 
during pregnancy kidney, 114 
during puerperium, 530, 592 
during pyelitis, 221 

in neurotic hyperemesis gravidarum, 140 
Discus proligerus, 4 

Distilled water test for albuminuria, 106 
Douglas Pouch of, 

puncture or incision of ovarian tumour j 
through, 519 | 

tumour in, 239 
Dress, 

during labour, 310 
during pregnancy, 80 
Dried milks, 610 
Drugs, 

hypnotic, 235, 236 
producing watery stool, 131 
Ductless glands, 
effects of pregnancy on, 227 
Ductus arteriosus, 39 
venosus, 39 
Dyspepsia 

during pregnancy, 58 


Ear, formation in the fcetus, 37 
Eclampsia, 

albuminuria in, 108, 114 
antepartum and postpartum, 122, 124, 
125 

blood-pressure and temperature during, 
119 

brain lesions in, 127 


Eclampsia — continued 

Caesarean section during, 135, 690 
causes, characteristics, 115 
causes of death in, 125 
chorionic emboli in, 98 
clinical history, 116 
clonic stage, 118 
coma in, 119 

complications following convulsions, 
121 

condition of blood in, 96 
condition of heart in, 127 
condition of kidneys in, 99, 126 
condition of liver in, 99, 126 
condition of spleen in, 127 
condition of ureters in, 127 
condition of urine in, 119, 120, 121, 122, 
123 

description of the fit, 118 
elimination and dilution of toxins, 131 
frequency of the fits, 115, 118 
“ hepatic” and “ renal ” types, 99 
mortality rate, 124 
maternal, 134 
premonitory stage, 118 
prevention Of recurrence of the fit, 
general measures, 127 
prognosis, 124, 125 
still births, percentage of, 125 
thyroid insufficiency causing, 227 
tonic stage, 118 

toxin of, cause, characteristics, 97 
treatment, 
drugs, 129 
during labour, 134 
of the fit itself, 128 
prophylactic, 127, 128 
Report of Committee to investigate, 
134 

serum, 133 
surgical, 135 
when not in laboilr, 134 
warning signs, 116 
Ectoderm, embryonic, 12, 13 
enclosed, 12 
Ectopia vesicse, 

in newborn child, 642 
Ectopic gestation, 

and ovarian tumours, differential dia- 
gnosis, 239 

characteristics, results, 168 
confused with early abortion, 168 
and myomata of uterus, differential 
diagnosis, 244 

Ehrlich’s aldehyde reaction, 110 
Embolic lesions and symptoms of puerperal 
sepsis, 545, 551 
Embryo. See also Fcetus 
early stages in development of, 9-14, 
30 

first appearance of blood-vessels in, 20 
formation and growth of placenta in, 
21,22 

measurements, 35-38 
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Embryonic cell-mass, 11, 12 
Embryonic coelome, 13 
Embryonic ectoderm, 12, 13 
Embryotomy, 

in treatment of contraction ring, 459 
Encephalocele, 

obstructing labour, 463 
Endocarditis, acute, 
complicating pregnancy, 224 
malignant, complicating pyelitis of 
pregnancy, 219 
Endometritis, 

acute and chronic forms, characteriS' 
tics, 156 

acute septic, cause, 546 
chronic, diffuse thickening of decidua 
due to, 156, 157 
decidual, results of, 157, 158 
treatment, 159 
Endometrium, 

changes in, 8, 9, 14 

decidual transformation during preg- 
nancy, 45 

inflammation as cause of placenta 
prsBvia, 497 
Enemata, 

in hyperemesis gravidarum, 142 
precautions as to use during puerperium, 
534 

Entoderm, 

appearance of, 12 
Epigastric pain, 
sign of eclampsia, 117 
Epilepsy, 

child-bearing in relation to, 728 
Episiotomy, 

directions for, 315, 316 
Erb’s paralysis, 

in newborn infant, 626 
Ergot, 

administration after birth of placenta, 
325 

during puerperium of carneous mole, 174 
of hydatidiform mole, 179 
in postpartum haemorrhage, 510 
in sub-involution, 527 
in inevitable abortion, 170 
uterine contractions stimulated by, 
406, 517, 518 
Ether anaesthesia, 
indications for, 646 
Eusol, 

intravenous injection in puerperal 
sepsis, 561 
Evisceration, 

indications for, 718 
operation and technique, 718 
Exercise, 

during pregnancy, 81 
Exhausted uterus, 
forceps delivery, 657 
Exomphalos, 642 
Exophthalmic goitre, 
effects of pregnancy on, 227 


Expulsive forces, 
abnormalities of, 449 
Extension, 

in face presentation, 337 
Eyelids, 

formation in the foetus, 37 
Eyes, 

condition during eclampsia, 122 
in pregnancy kidney, 112 
of the newborn child, care of, 582 
See also Ophthalmia neonatorum 


Face presentations, 
appearance of face after delivery, 348 
cause, 331 
craniotomy in, 702 
diagnos5s, 

by abdominal examination, 341 
by vaginal examination, 342 
frequency, 334 

management and treatment, 344 
mechanism of delivery, 335-341 
method of attempting conversion of 
brow presentations into, 352, 353 
method of attempting conversion into 
vertex presentations, 344, 345 
moulding in, 343 

persistent mento-posterior position, 346, 
347 

positions, and relative frequency, 335 
prognosis, 343 
Facial nerve, 

injury during birth, 625 
Fallopian tubes, 
ovum in, 1 

removal, ethical considerations, 698 
removal in puerperal sepsis, 562 
union of spermatozoon with ovum in, 9 
“ False pains ’’ of labour, 274 
Fat, 

in abdominal wall during pregnancy, 45 
metabolism normal, 101 
table showing, 102 
soluble vitamine A, 604 
Feeding, artificial, 605, 614 
albumen water, 610 

milk, preparation, modifications, and 
substitutes, 606-610 
no standarized method, 605 
patent foods, 610 
raw meat-juice, 611 
Feet, 

oedema during pregnancy, 53 
Fehling’s test for sugar in urine, 228, 
229 

Femora, 

counter-pressure on the pelvis, 428 
Femoral thrombophlebitis, treatment, 563 
Femoral thrombosis, 
characteristics, symptoms and onset, 553 
554 
Femur, 

injury during birth, 628 
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Fergusson’s speculum, 
use in decapitation, 718 
Fertilization, 

in multiple pregnancies, 894, 396, 398 
menstruation following, 67 
nature of the process, 1, 2, 9-18 
occurrence, 60 

occurrence during period of amenorrhcea, 
62 

Fibrin, 

deposited from maternal blood, 23, 27 
Fibroid, 

tumours complicating pueiperium, ^80 
Fibroids, “ phantom,” 244 
Fibro-myomata, 

labour complicated by, treatment, 521, 
522 
Fistulee, 

causes, characteristics, 477 
varieties, 477 

vesico -vaginal, incontinence resulting 
from, 533 
Flatulence, 

during pregnancy, 58 
Fleshy mole,” 
nature of the condition, 172 
Flexion, 

in face presentations, 344 
of head in vertex presentations, 303 
Foetal axis pressure, 278 
Foetal blood, 

and maternal, separation of, 22 
Foetal circulation, 

changes in, at birth, 40 
process and characteristics, 39 
Foetal heart sounds, 
characteristics, 71 
detection in face presentations, 342 
diagnosis of pregnancy by, 71 
indicating acceleration of birth, 615, 616 
method of listening for, 71, 294 
sex diagnosis by, 71, 72 
stage of pregnancy when first heard, 
160 

Foetal movements, 
conditions simulating, 71 
Foetal origin of hydramnios, theory of, 
188 

Foetal skull, 

after long labour in flat pelvis, 435 
anatomy, general observations, 260 
and maternal pelvis, method of estimat- 
ing relative sizes of, 425, 733 
bones of, 260 

changes in shape during delivery, 283 
circumference, 268 
crushing, in craniotomy, 706-709 
depressions and fracture during birth, 
624 

diameters, 264-269 
how measured, 296 

structure, characteristics and functions, 
260-269 

fontanelles, characteristics, 262 


Foetal skull— 
moulding, 283 

in brow presentations, 350, 
in face presentations, 343 
in vertex presentations, 328, 329 
perforation in craniotomy, 703, 715 
removal of vault in craniotomy, 712 
sutures, characteristics, 261, 262 
Foetal trunk, 
diameters, 269 
Foetus, 

abnormalities associated with hydram- 
nios, 188 
ascites, 641 

asphyxiation, signs, 616 
characteristics and appearance at various 
stages of its development, 35 
death of, 
causes, 159 

chronic nephritis causing, 211 
diagnosis, 41 

in carcinoma of cervix, 246 
in placenta prsevia, 500 
pathological anatomy, 160 
symptoms and diagnosis, 160 
treatment of patient following, 161, 
162 

decapitation in shoulder presentations, 
390 

distress of, indications of rapid delivery, 
661 

dropsy of, 32 

effect of syphilis on, 201 

facial form of, 37 

full time, signs and condition of, 38 
hydramnios in relation to, 188, 189 
growth and development of, 35-42 
heart disease of, 41 

See also Fcetal heart sounds 
how measured, 35, 62 
hydrorrhoea resulting from rupture of 
membranes of, 157, 158 
injuries during birth, 622-628 
its relation to the uterus, 286 
“lie,” “presentation,” “position,” 
“ attitude,” — explanation of the terms, 
286-289 

liquor amnii in relation to, 32 
measurement by callipers, calculating 
duration of pregnancy by, 62 
metabolic changes in, 95, 96 
mother and, interchange of food-stuff s, 
waste products and gases between, 
22 

pelvis of, anatomy, 426 
pulse-rate, untoward, 650 
size of, how determined, 289 
toxBBmic theory in relation to, 96 
urination in utero, 32 
See also Embryo 
Foetus compressus, 160 
Foetus papyraceus, 160, 397 
Fontanelles, 
site and structure, 262 
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Food, 

craving for, during pregnancy, 57 
Forceps, 
action of, 657 
application, technique, 665 
application 

to after-coming head, 673 
to the brow, 669 
to the face, 66S 
axis-traction type, 
application, 665-671 
characteristics, 656 
delivery by, 672 

contra-indications to use of, 664 
crushing of foetal head by, 709 
dangers in use of, 665 
extraction with, 671 
extraction with, precautions, 672 
facial paralysis following application 
625 

indications for use of, 658-662 
long-curved type, characteristics, 655 
preparation necessary for application of, 
662 

relation of blade to head of child, 667 
short straight type, characteristics, 655 
Fouohet’s reaction, 110 
Fourchette, 

condition of, as sign of recent delivery, 63 
laceration during labour, 282, 313 
Funic souffle, 
as sign of pregnancy, 74 


Galactocele, 

mistaken for carcinoma of breast, 578 
symptoms and treatment, 578 
Galactorrhoea, 
treatment, 578 
Genital canal, 

infecting organisms of, 541-512 
lacerations of, 472, 544 
“ Glove-finger” projection of bag of mem- 
branes, 433 
Gloves, 

sterilization of, 567 
Glucose, 

in treatment of acidosis, 103 
in treatment of hyperemesis gravidarum, 
142 

Gluoosazone, 229 
Glycosuria, renal, 
during pregnancy, 56, 230 
types, characteristics, tests, and treat- 
ment, 228-231 
Gonorrhoea, 

during pregnancy, 202, 203 
effects and treatment, 202, 203 
maternal, care of new-born child, 582 
See also Ophthalmia neonatorum 
Graf V. Spee’s ovum, 11 
Graafian follicles, 
ripening and rupture of, 1-7 
structure of, 3 


Gum saline solution in postpartum heemor- 
rhsge, 511 


HiEMATOCELE, 

filling the pelvis, 184 
retro-uterine, characteristics, 185 
definition, characteristics, 183, 184 
and retroversion, differential diag- 
nosis, 183 
Haematoma, 

of the pelvis, cause, signs, symptoms, 
and treatment, 480, 481 
of sterno-mastoid during birth, 627 
of vagina and vulva, 479, 480 
Haemorrhage, 

danger in acute inversion of uterus, 
470 

death of foetus in relation to, 42 
from neural cord in new-born, 639 
in abortion, 167 
in new-born child, 639 
intra-cranial, in new-born, 625 
irregular, conditions associated with, 
167, 168 
pathology, 8 

uterine in new-born, 639 
Haemorrhage, antepartum, 

characteristics and classification, 482 
definition, 482 

indicating podalic version, 674 
treatment by version, 501 
Haemorrhage, antepartum (accidental), 
concealed, 

cause and characteristics, 485 
conditions simulating, 488 
diagnosis, 488 
prognosis, 488 
serious nature of, 493 
symptoms and signs, 486 
treatment, 493 
external, 

cases of moderate severity, 490 
cases of great severity, 492 
cause, characteristics, 483, 484 
condition of cervix, 490 
diagnosis, 487 
slight cases, 489 
symptoms and signs, 485 
treatment, 489-492 
treatment by vaginal plugging, 491 
mixed concealed and external, signs 
and symptoms, 487 
podalic version in, 674 
treatment when labour is over, 491 
varieties, 483 

Haemorrhage, antepartum (unavoidable). 

See Placenta prsBvia 
Haemorrhage, postpartum, 505-512 
after placenta is expelled, 506 
before placenta is expelled, 506 
causes, 493, 506 
definition, 505 
diagnosis, 506, 507 
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Hflemorrhage, postpartum — continued 
frequency, 506 

from lacerations, characteristics, causes, 
treatment, 512 

late, cause and characteristics, 512 

pathology, 505 

prognosis, 507, 508 

symptoms, 507 

treatment, 

bimanual compression, 509, 510 
curative, 509-510 
drugs, 510 
of the collapse, 511 
pituitary extract in, 654 
prophylactic, ^08 
Haemorrhoids 

during pregnancy, cause, characteris- 
tics, treatment, 58, 90 
after childbirth, 555 
Hall, Marshall, 

method of artificial respiration, 620 
Hands, 

initial sterility and subsequent asep- 
ticity, 567 

Hare lip and cleft palate, 640 
Head lever, 303 
Head presentations, 297-309 
effects of flat pelvis on, 433 
Headache, 

in eclampsia, 116 
in pregnancy kidney, 112 
Heart, 

childbearing in relation to morbus 
cordis, 725, 726 

condition during pregnancy, 52, 53, 
224-226 

condition in eclampsia, 127 
Heart disease, 

chronic valvular disease, 224 
effect on pregnancy, 225 
treatment, 226 
Heart, 

palpitation during pregnancy, 53 
Hegar’s sign, 183 

characteristics, 47, 68, 69 
on what dependent, 17 
Hemianopsia, 

following eclampsia, 122 
Hensen’s knot 

first appearance of, 13 
Hepatic functicb, 
plasma tests of, 110 
Hepatization of the placenta, 198 
Herman, 

essentials of treatment of placenta 
prasvia, 503 

Hernia of pregnant uterus, 155 
umbilical in newborn, 643 
Herpes gestationis, 

cause, symptoms, signs, prognosis, 
treatment, 207, 208 
Hot water bottles, 

application in postpartum haemorrhage, 
511 


Hour-glass contraction, 515 

and morbid adhesion of placenta, 
differential diagnosis, 515 
causing delayed delivery of placenta, 
515 

Humerus, 

injury during birth, 628 
Hydatidiform degeneration of ovum, 
174 

Hydatidiform mole. 111, 174 

and external accidental haemorrhage, 
488 

and hydramnios, differential diagnosis, 
191 

characteristics, cause, 174 
chorion-epithelioma following, 176, 177, 
178 

diagnosis and prognosis, 178 
haemorrhage and sepsis complicating, 
178 

morbid anatomy, 175 
multiple lutein cysts accompanying, 
241 

simulating threatened abortion, 177 
symptoms and signs, 177 
treatment, 171) 
varieties, 176 
Hvdreemia, 

during pregnancy, 53 
Hydramfiios, 

acute, characteristics, 190, 191 
cause, 187 

chronic, conditions simulating, differen- 
tial diagnosis, 189 
definition and characteristics, 187 
deformities associated with, 188 
disease of maternal kidneys producing, 
32 

effects on pregnancy and labour, 191 
frequency during eclampsia, 116 
in twin pregnancies, 189, 190 
malpresentations during, 288 
nature of fluid, 187 
of foetal or maternal origin, 187, 188 
physical signs, 190 
treatment, 192 
varieties, 189 
Hydrocephalus, 
characteristics, 462 
breech presentation in, 287, 355 
obstructing labour, 462 
Hydrorrhcea gravidarum, 

causes, characteristics, 157, 158 
Hymen, 

condition of, 

as sign of recent delivery, 63, 
65 

as sign of virginity, 65 
injury by coitus, 65 
laceration in labour, 282 
Hyoscine, 

in insanity, 236 
Hyoscyamus, 

treatment of pyelitis, 221 
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Hyperemesis gravidarum, 

See Vomiting, pernicious 
Hypnotic drugs, 235 
Hysterectomy, 

indications for, 246, 247, 699 
rarely justified In puerperal sepsis, 702 
technique, 700 
Hysterotomy, 

vaginal in hyperemesis gravidarum, 143 
Hysteria during pregnancy, 67, 69 


Icterus gravis gravidarum, 

pathology, symptoms, diagnosis, and 
treatment, 144, 145 
Icterus neonatorum, 
varieties and causes, 630, 631 
Ilio-pectineal eminence, 
site, 249, 25 
Ilium, 

leverage action on the pelvis, 428 
site, structure, function, 249, 250 
Incarceration, 

nature of the condition, 149 
Incubator, improvised, for premature 
infant, 613, 614 
Infant Welfare Clinic, 
study of cases in, 602 
dying within first year, 83 
Infants, 

See also Newborn child 
Infarction of the placenta, 
characteristics, causes, results, 198-200 
Infecting organisms, 

in pyelitis and pyelonephritis, 216 
of parturient canal, 541-543 
See also Puerperal sepsis 
Infundin, 

pituitary preparation, use in labour, 653 
Insanity, 

alternating, 233, 234 
confusional, 233, 234 
childbearing in relation to, 233, 726 
during pregnancy, diagnosis, prognosis, 
varieties and treatment, 233-237 
prevention of pregnancy during, 231 
termination of pregnancy, 231 
Inspiration, premature, 
causing still-birth, 356 
Insulin, 

in diabetes during pregnancy, 231, 
232 

Interauricular septum, 
completion of, 582 
Internal rupture, 

natural of the condition, 182 
Intestinal lymphatics, 

bacillus coli infection by, 217 
Intra-cranial haemorrhage, 

of new born child, symptoms and treat- 
ment, 625 

Intra- venous infusion, 
operation, technique, 739, 740 
preparation for, 739 


Ischial tuberosities, 

measurement of distance between, 423, 
424 

Ischiopagus, 
double monster, 641 
Ischium, 

site, structure, function, 249, 260 

Jacquemieb, “port wine colour,” 49 
Jalap, 

in eclampsia, 131 
Jaundice, 

complicating pregnancy, diagnosis, 
symptoms, and treatment, 144, 145 
following eclampsia, 122 
in newborn child, varieties and causes, 643 
Jaw, lower, 

injury during birth, 628 
Joints, 

dislocation during birth, 628 
Kerr, Munro, 

method of estimating relative sizes of 
mother’s pelvis and child’s head, 425 
Kidneys, 

condition in cases of hyperemesis 
gravidarum, 139 

condition in pyelitis and pyelonephritis, 
213, 215, 217 

condition in eclampsia, 126 
condition in icterus gravis gravidarum, 
144 

decapsulation of, in eclampsia, 135 
degenerative changes in, 99 
disorders during pregnancy, 95 
elimination of toxins, by, in eclampsia, 
131 

excretion of maternal and foetal waste 
products by, 209, 210 
impairment of function during preg- 
nancy, 209 

See also Nephritis ; Pyelitis ; Pregnancy 
kidney ; Renal Function, tests for 
Kiestein, 

formation on surface of urine, 66 
King, Dr. Truby, 

method of restoration of breast-feeding, 
599 

Kyphotic pelvis, 

characteristics, diagnosis, and prog- 
nosis, 443, 444 

compared with oblique type, 443 
effects on labour, 444 

Laborde’s method, 

of artificial respiration, 619 
Labour, 

abnormalities of expulsive forces, 447- 
460 

acute inversion of uterus complicating, 
469-472 

“ afterwaters ” and “ forewaters,” 278 
anaesthesia during, 645-651 
antiseptic measures during, 666 
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Labour — cow tinned 

atresia of vagina and vulva obstructing, 
478 

“ bearing down,” 281 
“ birth canal,” 272 
blood loss in, 285 

bruising and devitalization of soft 
parts during, prevention of, 572 
Caesarean section 
See Caesarean section 
Caesarean hysterectomy during, 699 
cancer of cervix complicating, 522, 523 
caput succedaneum, 282 
cicatricial contraction of vagina ob- 
structing, 461 
cleidotomy during, 719 
colicky uterus during, 453 
craniotomy during. 

See Craniotomy 

crowning of the head,” 282, 315 
decapitation during, 715-718 
deficiency of liquor amnii during, 192 
delay due to disproportion between 
pelvis and head of the child, 658, 659 
duration of, 285 
evisceration during, 718 
exhausted uterus during, cause and 
treatment, 452 
expulsion of placenta, 284 
“ false pains,” 274 

fibro-myomata complicating, treatment, 
521, 522 

foetal axis pressure, 278 
forceps delivery, 
dangers of, 665 
indications for use, 658-662 
See also Forceps 
form-restitution force,” 278 
full bladder during, 312 
haematoma of vagina and vulva ob- 
structing, 479, 480 
haemorrhage complicating. 

See Haemorrhage 
hydramnios during, effects, 191 
hydrocephalus obstructing, 462 
in placenta praevia, 497 
induction of, by bougies, 735 
by de Ribes’s bag, 736 
by rapid dilatation of cervix, 737, 738 
by rupturing membranes, 735 
for contracted pelvis, 733, 74L748 
indications for, 733, 734, 741, 744 
period of pregnancy at which ad- 
visable, 743, 744 

infection during, prevention of, 572 
See also Puerperal sepsis 
injuries to foetus during, 622-628 
insanity during, 233-237 
kyphotic pelvis in, effects, 443 
laceration of cervix obstructing, 472 
“lightening,” 274 
liquor amnii during, function, 33 
lying-in room, arrangement, cleanliness, 
566, 691 


Labour — continued 

malpositions of head delaying, 661 
management of, 
arrangement of the bed, 310 
care of the perineum during, 313 
cases of occipito-posterior position 
with incomplete flexion, 325 
examination of perineum, 313, 324 
examination of placenta and mem- 
branes, 322 
episiotomy, 315, 316 
extraction of shoulders, 317 
patient’s dress, 810 
retention of piece of chorion, 324 
separation of the child, 317 
signs that placenta has been expelled 
into vagina, 320 
with breech in advance, 363 
with contracted pelvis, 741 
mechanism of. 

See Vertex presentations ; Face ; 
Brow ; Breech, etc. 
membranes, 

disadvantages of too early and too late 
rupture, 279, 503 
function, 278 

methods of hastening, 135 
“ mock,” 186 
causes, 270 

monsters obstructing, 641 
obstructed, 461, 462 

causes, maternal and foetal, 461 
effects in several stages of labour, 
463, 464 

indicating Ceesarean section, 688-690 
treatment, 464 

onset, causes and general observations, 
270 

organic rigidity of cervix obstructing, 
461 

ovarian tumours complicating, 519-521, 
688, 689 
“painless,” 647 

“ twilight sleep,” claims considered, 
647, 648, 649 
pains, characteristics, 275 
pains of first stage, character, 278, 279, 
306 

pains of second stage, character, 281 
passage of foetal head, 278 
passive j'dle of cervix during, 47 
passive rdle of lower segment during, 48 
pelvic floor action, 280 
pelvic haematoma obstructing, 480, 481 
pelvic tumours obstructing, 461 
pendulous abdomen obstructing, 462 
pituitary extract in, observations on use, 
653, 654 

practitioner’s obstetrical outfit, 567 
precipitate, characteristics, effects, and 
treatment, 449 
premature, 

chronic nephritis causing, 210 
in multiple pregnancies, 399 
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Labour — co7itinued 
premature — continued 
in placenta prsevia, 501 
presentations in, 286 
premonitory symptoms, 274 
premonitory stage, management, 311 
pubiotomy during, 722 
“ safety valve action,” 282 
separation of membranes after delivery, 
284 

shortening and dilatation of cervix, 275, 
276 

the “ show,” 277 
signs of, 275, 276 
sluggish uterus during, 451 
spasmodic rigidity of cervix during, 
454, 504 

spondylotomy during, 718 
stages of, 274 

first stage, 278-280 

effects of flat pelvis during, 433 
effects of generally contracted pelvis 
during, 439 
management, 311 
second stage, 280-283 

delivery of head, management, 
313 

effects of flat pelvis during, 433 
effects of generally contracted 
pelvis during, 439 
management, 313-318 
third stage, 283-285 

effects of flat pelvis during, 435 
effects of generally contracted 
pelvis during, 440 
management, 318-323 
sterilization of gloves, appliances, 567 
symphysiotomy during, 720 
termination of, in cases of “ pregnancy 
kidney,” 115 

in I eclampsia, 133, 134, 135 
arguments against, 134 
in diabetes mellitus, 232 
tumours of vagina obstructing, 479 
uterine changes during, 270-274 
uterine inertia during, 451 
uterine rupture obstructing, 465-469 
uterine tumour complicating, 689 
vaginal Caesarean section during, 701 
ventrofixed uterus necessitating Caesa- 
rean section, 689 
version. See Version 
when direction of uterine force is 
abnormal, 660 

when necessary to deliver quickly, 661 
when soft parts hinder delivery, 660 
when uterine pains not strong enough 
to effect delivery, 658 
Lacerations, 

hsemorrhage from, 512 
Lactation, 585 

avoidance of sleep during, 540 
care of breasts and child during, 540 
establishment of, 589 


Lactation — contmued 
insanity during, 233 
occurrence of, 51, 52 
physiology of, 587 
prevention of, 577 
Lactose, 

during pregnancy, 228 
Lactosuria, 

during puerperium, 228 
LaBvulose, 229 

Leevulosaria during pregnancy, 229 
Langhans’ cells, 14 
proliferation of, 21, 99 
Lanugo, 

appearance on foetus, 37, 38 
Lavage in eclampsia, 131 
Laxatives, 

during puerperium, 534 
Legs, 

oedema during pregnancy, 91 
varicose veins during pregnancy, cause 
and characteristics, 50, 53, 89 
Legs of child, 
cutting off, 720 
Leuoocytosis, 

during pregnancy, 53 
“ Lie” of the foetus, 286-289 
“ Lightening,” 

premonitory symptom of labour, 274 
Limbus of Vieussens, 41 
Linea nigra, 55 
as signs of pregnancy, 73 
Lineoe albicantes, 
occurrence of, 54 
Lineoe gravidarum, 54 
Liquor amnii 

See Amniotic fluid ; Hydramnios 
Liquor folliculi, 
formation of, 4, 5 
Liver, 

acute yellow atrophy, urine in, 120 
condition in oases of hyperemesis gravi- 
darum, 139 

condition in eclampsia, 99, 126 
condition in icterus gravis gravidarum^ 
144 

degenerative changes in, 99 
disorders during pregnancy, 95, 96 
of foetus, 37 

examination for spirochaetes 160 
Lochia, 

as sign of puerperal sepsis, 547 
characteristics, quantity, 529 
patient to rest till cessation of, 535 
Luker, antistreptococcic serum and intra- 
venous and intramuscular injections of 
quinine bihydrochloride in puerperal 
sepsis, 561 
Lumbar puncture, 
in treatment of eclampsia, 135 
Lunacy Acts, 
infringement of, 234, 235 
Lungs, 

action of pilocarpine on, 132 
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Lungs -continued 

collapse, in newborn infants, 621 
(Bdema, in eclampsia, 125 
Lutein tissue, 
formation of, 5, 6 
Lying-in room, 

arrangement of, 566, 690, 691 
Lymph channels, 
enlargement during pregnancy, 46 
Lymphangitis, 
cause and onset, 544, 545 

Macdonald, Ellice, 

method of measuring height of fundus 
uteri, 62 

Magnesium sulphate, 
in eclampsia, 131 
Malaria, 

causing death of foetus, 159 
Malformations, 

causing death of foetus, 160 
of the pelvis, 430-448 
Malpresentations, 
causes, 330 

conditions favouring, 287 
flat pelvis favouring, 433 
frequently indicated by prolapse of cord, 
409 

in multiple pregnancies, 401 
Marriage, 

and chronic nephritis, 212 
heart disease in relation to, 224 
Mastitis, 
treatment, 639 

Maternal, theory of toxaemias of pregnancy, 
97 

of hydramnios, 187 
Measles, 

complicating pregnancy, 204 
Meat juice, raw, 
preparation, 611 
Meatus urinarius, 

imperforate, in newborn child, 642 
Meconium, 

earliest appearance in foetus, 37 
of the newborn child, 583 
Melaeni neonatorum, 

characteristics, treatment, 634 
Membrana granulosa, 
formation of, 4 
Membranes, 

descent of cord in relation to, 410 
examination after expulsion, 322 
function in labour, 278 
“ glove finger ” projection of, 433 
retention of, treatment, 518 
rupture of, 

in breech presentations, 365 
in shoulder presentations, 385, 389 
in treatment of external accidental 
haemorrhage, 492 
in twin pregnancies, 406 
in induction of abortion, 728 
induction of labour by, 735 


Membranes — continued 
rupture of — continued 

premature, 158, causes and treatment, 
450 

too early, and too late disadvantages, 
279 

separation after delivery, 284 
state of, how examined, 295 
Meninges, 

involvement in puerperal sepsis, 548 
Meningocele, 463 

growing from region of posterior fonta- 
nelle, 463 

obstructing labour, 463 
Menopause, 
definition of, 7 
Menstrual blood, 
composition of, 8 
Menstruation, 

and ovulation, i elation between, 1, 2 
course and characteristics of, 8 
definition of, 1 
following conception, 67 
loss of calcium salts during, 8 
onset and cessation of, 7 
premenstrual congestion, 8 
Mental derangement, 
following eclampsia, 122 
Mercury, biniodide of, 
vulval antiseptic during puerperium, 
525, 530, 532 
Mercury, perchloride of, 

swabbing eyelids at birth with, 315 
treatment of breasts, 530, 532 
Mesoderm, 

formation of, 13 
growth into chorionic villi, 19 
Mesodermic somites, 36 
Metabolism, andtoxmmia, maternal, 102 
changes during pregnancy, 95, 97 
in toxaemia, table showing, 104 
Michaelis, rhomboid of, 421 
Micro-organisms associated with peurperal 
sepsis, 541 
Micturition, 

frequency during pregnancy, cause, 
characteristics, 92 
frequent, relief of, 55 
increased during pregnancy, 55 
See also Urine 
Midwife, 

duties in regard to septic infection, 
572 
Milk, 

citrated, 607 
condensed, 609 
constituents, 606 
cow’s, 606 

curd formation, methods of altering 
607 

dilution, methods, 606 
dried, 610 
humanized, 607 
with whey, 608 
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Milk — continued 
maternal, 

composition of, 586, 588 
the ideal food for infant, 585-587 
peptonized, 609 
preparation, methods, 611-613 
rickets in relation to, 609, 610, 
secretion, establishment of, 51, 587 
“ Milk-fever,” 555 

condition non-existent, 539 
Miscarriage. 

See Abortion 
Mitral insufficiency, 
complicating pregnancy, 224 
“ Mock labour,” 186 
Mole, 

See Carneous ; Hydatidiform ; Tubal 
Monsters 

acardiao acephalie, 397, 398 
double, 

characteristics and varieties, 641 
indicating podalic version, 675 
single, characteristics, 641 
varieties, 398 

Montgomery’s follicles, characteristics, 5 
Morbus coeruleus, 
cause of, 41 
Morbus cordis, 

child-bearing in relation to, 725, 726 
Morning sickness, 82 

cause, characteristics, 57, 59 
as sign of pregnancy, 68 
See also Vomiting 
Morphia, 

administration of, 129 
and hyoscine in insanity, 236 
employment of, general observations, 
647-652 

in acute inversion of uterus, 471 
in tonic contraction of uterus, 456 
in treatment of eclampsia, 129 
of threatened abortion, 170 
morphia-hyoscine combination, 
anaesthesia by, 647-651 
hypnotic, dosage, 236 
scopolamine-m orphia, 
indications for use, 649 
narcosis — “twilight sleep,” 647 
Morula, 

conversion into blastocyst, 12 
Moulding of foetal head, 328, 329 
in brow presentations, 350 
in face presentations, 343 
in vertex presentations, 329 
Mouth to mouth respiration, 621 
Multiple pregnancy, 

See Twins ; Triplets 
Myomata, 

effects on pregnancy, 243 
Myomectomy, abdominal, 
abortion following, 245 

Naegblb obliquity, 421 
cause, characteristics, 434, 446 


Nails, 

appearance in foetus, 38 
Napkins, 
use of, 584 
Narcotic drugs, 

employment in labour, observations, 
650 

Nausea in pregnancy, 58 
Nephrectomy, 

cases suitable for, 222 
Nephritis, chronic, 

albuminuria due to, diagnosis from al- 
buminuria due to toxeemia of preg- 
nancy, 108 

childbearing in relation to, 211, 726 
complicating pregnancy, diagnosis, symp- 
toms, and treatment, 209-212 
effects of the pregnancy on, 209 
marriage in relation to, 212 
pregnancy-toxeemia and differential dia- 
gnosis, 211 
prognosis, 211 
urine in, 120 
Nerve injuries, 

of newborn child, causes, treatment, 625, 
626 

Nephrotomy in pyelitis, 222 
Nervous system, 
care during pregnancy, 82 
condition during pregnancy, 47, 57 
Neurenteric canal, 
formation of, 13 

Neurotic type of hyperemesis gravidarum, 
137, 139, 141, 143 
Newborn child, 

care of the eyes, 582 
care of umbilical cord, 583 
clothing, 583 
congenital deformities, 

abdominal tumours, ascites, 641 
ectopia vesicee, 642 
extroversion of viscera, 642 
hare lip and cleft palate, 640 
hypertrophy of pylorus, 644 
imperforate anus, 642 
imperforate meatus urinarius, 642 
jaundice, familial grave, 643 
meningocele and hydrocephalus, 463 
monsters, varieties, 641 
phimosis, 643 
spina bifida, 641 
thyroid enlargement, 640 
umbilical hernia, 643 
diarrhoea, cause and prevention, 607 
diseases and injuries, 

atelectasis pulmonum, 621 
asphyxia neonatorum, 615-621 
cephalheematoma, 622 
congenital syphilis, 631, 632 
colic, 638 
constipation, 637 
convulsions, 637, 638 
depressions and fracture of skull, 624 
dislocation of joints, 628 
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Newborn child — continued 

diseases and injuries — continued 
excessive size of child, 639 
hsematoma of sterno -mastoid, 627 
icterus, 630, 631 

injury to clavicle, humerus, femur, 
627, 628 

injury to jaw, abdominal and thoracic 
organs, 628 

intra-cranial haemorrhage, 625 

mastitis, 639 

melaena neonatorum, 634 

nerve injuries, 625, 623 

ophthalmia, 628-630 

skin rashes, 632, 633 

sore buttocks, 635 

tetanus, 639 

thrush, 634, 635 

umbilical cord, haemorrhage and 
sepsis, 636 

uterine haemorrhage, 639 
variations in stools, 633 
disorders, milk in relation to, 611 
feeding, 585-587 
artificial. See Feeding 
growth and weight, 602 
management, 582 584 
“ post-mature,” 61 

premature, care and management, 613, 
614 

respiration, establishment of, 582 
stools and urine, 583 
vitamines, 603 
weaning, 602 
wet-nurse, 602 

withdrawal of mucus or fluid from 
larynx, 617, 618 
Nipple, 

enlargement during pregnancy, 51 
care of, during breast feeding, 591 
Nipples, cracked, 

cause, results, treatment, 575, 576 
Nitrogen, 

alterations in proportion, 104 
destruction of, 101 
excretion, 

during eclampsia, 120 
during pregnancy, 56, 57, 93 
in urine, 101, 105 
retention in blood, 105 


Oblique pelvis, 

characteristics, diagnosis, 444, 418 
compared with kyphotic type, 445 
Obstetric operations, 

Caesarean hysterectomy, 699 
Caesarean section, 688 
cleidotomy, 719 
craniotomy, 701 
decapitation, 717 
evisceration, 718 
forceps delivery, 655-673 
pubiotomy, 722 


Obstetric operations — contmued 
spondylotomy, 718 
symphysiotomy, 720 
vaginal Caesarean section, 698 
version, 673-688 
Obstetrical diagnosis, 286-296 
abdominal examination, 289 
auscultation, 294 

“ lie,” ** presentation,” “ position,” 
“ attitude,” 286-289 
vaginal examination, 295 
(Edema, 

during eclampsia, 117 
during pregnancy, 53, 91 
of the vulva, 117 
pulmonary, in eclampsia, 125 
Oidium albicans, 

parasite causing thrush, 635 
Oldham’s perforator, 703 
Olfactory pits, 

formation in the foetus, 37 
Omnopon, 

partial anaesthesia by, 651, 652 
Oocyte, nucleus of, 

containing four chromosomes, 10 
division, 10 

Ophthalmia neonatorum, 
cause, 628 
prevention, 583, 629 
signs, prognosis, 629 
treatment, 630 
Optic vesicles, 
formation in the foetus, 37 
Os ionominatum, 
structure, 249 
Osazone crystals, 229 
Osteomalacic pelvis, 
characteristics, 445 
general symptoms, 445 
Ovarian cysts 

and hydramnios, differential diagnosis, 
191 

characteristics and diagnosis, 76, 77 
complicating pregnancy, 76 
simulating pregnancy, 76 
Ovarian tumours, 

complicating labour, characteristics, 
diagnosis, treatment, 519-521 
necessitating Caesarean section, 688, 
690 

complicating pregnancy, 238-241 
abortion following, 238, 240 
conditions confused with, 239 
diagnosis, 239, 519 
frequency, 233, 519 
prognosis, 241 
signs and symptoms, 238 
treatment, 240, 520 

complicating puerperium, symptoms 
and treatment, 579, 580 
Ovaries, 

changes during pregnancy, 238 
cystic condition of, cause, character 
istics, 176 
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Ovaries — continued 
infantile, 2, 3, 4 

maturation of Graafian follicles in, 
3-7 

showing primordial ova, 2 
removal of, ethical considerations, 697, 

in puerperatifepsis, 562 
Ovariotomy, abdominal, in labour com- 
plicated by ovarian tumour, 520 
Ovular theory, 
of toxsemia, 97, 98 
Ovulation, 

during pregnancy, 399 
mensWation and, relation between, 1, 2 
process of, 1, 2-7 
Ovum, 

aborted, 166, 167 
“blighted,” 172, 173 
detachment from fundus, in induction 
of abortion, 729, 730 
expulsion of, 272 

fertilization in absence of menstruation, 
1 

fertilized, 

characteristics at various stages of 
development, 36 

embedding of, in uterine mucous 
membrane, 14, 16 

hydatidiform degeneration of, 175, 176 
implantation, placenta pra3via in re- 
lation to, 497 

low implantation in uterus, 497 
maturation, 3, 10 

fertilization and first segmentation of, 

9 , 10 , 11 , 12 

rupture of decidua capsularis with 
escape of, 166, 167 
union of spermatozoon with, 9 
See also Carneous mole 
Oxybutyric acid, 102 
Oxygen, 

administration in eclampsia, 132 

“ Painless labour,” 647 
claims considered, 647, 648 
Palpation, abdominal, 
method, 289 
Paraldehyde, 

hypnotic, dosage, 235 
Paralysis, ^ 

associated with severe cases of vomit 
ing during pregnancy, 96 
Parturient canal, 

normal bacteriology of, 542 
Pasteurized milk, 
how prepared, 611 
Patent foods, use, 610 
Pelvic cavity, 
tumours of, 238, 239 
Pelvic cellulitis, 

cau^, onset and course, 545, 548 
syn^oms, 548 
treatment, 562 


Pelvic floor, 

structure of, 280 
Pelvic heematocele, 

simulating retrodisplacement of uterus, 
150 

Pelvic tumours, 
obstructing labour, 461 
simulating pregnancy, 75 
Pelvimeter, 419 
Pelvimetry, 256-259, 417-426 
external, 85 

antero-posterior diameter, 421 
external conjugate diameter, 420 
intercristal diameter, 419, 420 
interspinous diameter, 420 
with a tape, 421 
internal, 85 

diagonal conjugate, 421 
distance between ischial tuberosities, 
423, 424 

true conjugate diameter, 423 
Pelvis, 

action of abdominal muscles in relation 
to, 429 

action of body weight on, 432 

axis, 255 

beaked, 445 

bones of, 249 

brim, structure, 252 

cavity, structure, 253 

contracted, 

and induction of labour, 733, 734 
Caesarean section for, 742-745, 748 
diagnosis, 447 
duiing pregnancy, 
treatment, 741 

indicating Caesarean section, 688, 690 
management of labour with, 741 
transversely, 446 
treatment during labour, 744 
treatment during pregnancy, 744 
varieties of, 430 

counter-pressure of femora on, 428 
diameters, size, measurements, 256-259, 
296, 417-426 
See also Pelvimetry 
enlargement of true conjugate, 720 
false, site, characteristics, 252 
flat, 743 

causes, and characteristics, 431, 432 
compared with normal and generally 
contracted, 438 
effects during labour, 438-435 
effects during pregnancy, 432 
effects during puerperium, 435 
foetal head after long labour, 436 
generally contracted type of, 441 
indicating podalio version, 694 
mechanism of labour with after- 
coming head, 435 

production of face presentations in, 
333 

prognosis to child, 437 
prognosis of labour, 437 
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Pelvis — co7itinued 

generally contracted, 743-745 
characteristics, diagnosis, 438 
compared with flat, 441 
effects during labour, 439, 440 
effects during puerperium, 440 
flat type, 441 
growth of, 426 

hBBmatoma of, cause, signs and symp- 
toms, treatment, 480, 481 
head of foetus and, 

disproportion between, 658 
estimation of relative sizes, 425, 
734 

importance of measuring during preg- 
nancy, 741 

inclination, characteristics, 255, 256 
inlet of, 251 
joints of, 251 

kyphotic, characteristics, diagnosis, 
prognosis, 443, 444 
leverage action of the ilium on, 428 
male and female, comparison, 259 
oblique, characteristics, diagnosis, 434, 
444, 446 
of the child, 
anatomy, 426 
growth of, 426 

osteomalacic, characteristics, 445 
outlet, structure, 252, 253 
planes, characteristics, 253, 254 
pressure of femora on, 428 
reniiorm, 428 

scolio -rachitic, internal podalic version 
in, 685 

split, characteristics, 447 
spondylolisthetic, characteristics, 447 
treatment, 

of extreme contraction, 748 
of medium contraction, 748 
of slight contraction, 745 
true, characteristics, i252, 253 
** Pelvis obtecta,” 443 
Pendulous belly, 

characteristics and treatment, 152 
obstructing labour, 462 
predisposing to descent of cord, 410 
production of face presentations by, 331 
Peptonized milk, 
preparation, 609 

Perforation of foetal skull, 703-705, 715 
Perinephritic abscess, 

formation during pyelitis, 219 
Perineum, 

care during labour, 313, 314 
examination after delivery, 324 
laceration, characteristics, treatment, 
472-477 
Peritoneum, 

decidual transformation during preg- 
nancy, 45 
Peritonitis, 

cause and onset, 545 

local, with salpingo-oophoritis, 553 


Peters’ ovum, 11, 21 
“ Phantom tumour,” 
characteristics, cause, 78, 79 
Phimosis, 

in newborn child, 643 
Phlebitis, superficial, 
characteristics, 554 
Phlegmasia alba dolehl; 553, 554 
Phosphates, 

excretion during pregnancy, 57 
Pigmentation during pregnancy, 54, 55 
Pilocarpine, 

secretion from lungs produced by, 132 
Pituitary body, 

effects of pregnancy on, 227 
Pituitary extract, 

in Caesarean section, 693 
in eclampsia, 130 
in labour, observations, 653, 654 
in postpartum haemorrhage, 510, 511 
in twin deliveries, 406 
Placenta, 

and uterine wall diagrammatic section, 
26 

anomalies in size, weight, and shape, 
193 

attachment of cord to, 34 
battledore, 27, 29 
blood channels of, 27 
calcification of, 198 

chemical changes and ferment activity, 
98 

circular sinus of, nature and function, 
26 

circulation, cessation of, 41 
condition in abortion, 167 
cysts of, varieties and characteristics, 
196 

degenerative changes in, 27 
delayed delivery, 

hour-glass contiaction causing, 515 
morbid adhesion causing, 515 
rupture of uterus causing, 515, 516 
treatment, 516 
uterine inertia causing, 514 
delivery of, breaking of chorion during, 
511 

diseases of, 193-200 
examination after expulsion, 322 
“ expression of,” explanation of the 
term, 318, 319, 320 
expulsion at ter delivery, 284 
foetal surface, 23, 24 
formation and growth of, 21, 22 
full-time, 

characteristics, weight, shape, 23-26 
section of chorionic villus from, 21 
in extra-uterine pregnancy, 181 
infarction of, 27, 270 

as cause of onset of labour, 270 
characteristics, causes, results, 198, 
199, 200 . 

inflammation of, 197 
manual removal, 517 



768 


INDEX 


Placenta — continued 
maternal surface, 23, 24, 25 
morbid adhesion of, 515 
multiple, 193 

obstruction in circulation causing death 
of foetus, 159 
position of, diagnosis, 23 
premature separation causing still- 
birth, 356 

retention in uterus, 514 
separation after delivery, signs, 514 
structure and varieties, 23-30 
syphilis of, 197 

toxaemic theory in relation to, 98 
tuberculosis of, 197 
tumours of, 198 
varieties of, 29, 35 
Placenta bipartita, 28, 193 
Placenta circumvallata, 
cause and characteristics, 195 
Placenta diffusa or membranacea, 
characteristics, 194, 195 
Placenta fenestrata, 
characteristics, 194 
Placenta succenturiata, 29, 194 
characteristics, 29, 194 
occurrence of, 194, 324 
Placenta tripartita, 28, 194 
Placenta velamentosa, 
characteristics, 29, 35 
Placenta pracvia, 512 
central, treatment, 497, 502, 503, 

504 

clinical importance of lower uterine 
segment in, 48 
complete, 495 

complicating carcinoma of cervix, 246 
definition, characteristics, 495 
diagnosis, 499 
frequency, 497 
incomplete, 

cause, characteristics, 497-493 
insertion of de Kibes’s bag inamniotic 
cavity, 502, 503 
vaginal plugging in, 502 
occurrence of bleeding in, 48 
pathological anatomy, 498 
pathological theories, 497 
premature labour, 501 
prognosis, maternal and foetal, 499, 
500 

symptoms and course of labour, 498 
treatment, 501-504 
essentials of, 501 

indications for Caesarean section, 504 
varieties, 495 
when labour is over, 504 
See also Haemorrhage 
Plasma tests of hepatic function, 110 
Pleural effusion, 
during pyelitis, 219 
Plugging of the uterus, 510 
Plugging of the vagina, method, 491, 727, 
731 


Pneumonia, septic, characteristics, cause, 
546, 548 

Poisons, causing foetal death, 159 
“Polarity of the uterus,” 274 
Posterior parietal presentation, 435 
Post-mature infants, 61 
Potassium bromide in eclampsia, 130 
Precipitate labour, characteristics, effects, 
and treatment, 449 
Pre-eclamptic toxaemia 
See Pregnancy kidney 
Pregnancy, 

Abderhalden’s blood test for, 133 
abdominal conditions simulating, 75 
albuminuria and, 106, 107 
due to, 107 

appearance of creatin and creatinin 
during, 101 

appendicitis complicating, 206, 207 
artificial termination. 

See Abortion; Labour, induction of 
blood changes and pressure during, 53 
breast changes during, cause and 
characteristics, 50 

breech cases, discovered during, treat- 
ment, 363 

calculation of date of delivery, 61, 62 
carcinoma of cervix complicating, 246- 
248 

cessation of growth of uterus during, 
161 

chicken pox complicating, 205 
chorea complicating, 205 
chronic nephritis complicating, 209-212 
condition of blood during, 52 
condition of cervical canal at end of, 
48 

condition of circulation during, 52 
condition of heart during, 52, 53 
condition of nervous system during, 46, 
57 

condition of thyroid during, 58, 227 
condition of umbilicus during, 55 
condition of urinary system during, 55, 
56 

condition of urine during, 55, 82 
constipation during, 58, 83 
contracted pelvis during, 
treatment, 741 

development of the decidua during, 46 
dextrose during, 229 
diabetes during, 56, 228, 230, 231 
diagnosis of, 
amenorrhoea, 67 
ballottement, 72 
breast signs, 68, 69, 73 
coloration of cervix and vaginal walls, 
70 

dependent on symptom complex, 75 
enlargement of uterus, 68 
foetal heart sounds, 71 
general observations, 67 
Hegar’s sign, 68 
morning sickness, 68 
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Pregnancy — co n tinue d 
diagnosis of — continued 
pulsation in the vessels, 73 
quickening, 71 

softening of vaginal portion of cervix, 
73 

stirrage, 73 

uterine contractions, 73 
uterine souffle, 71 
differential diagnosis of, 75-77 
diseases due to, classification of, 94 
distended bladder simulating, 77 
dress during, 80 
duration of, 60-67 

effects and signs of past pregnancy, 
63 

dyspepsia and flatulence during, 58 
ectopic, characteristics, symptoms and 
results, 180 

effects of flat pelvis during, 431 
effects of fibroids on, 243 
effects of hydramnios on, 191 
effects on fibroids, 242 
effects on exophthalmic goitre, 227 
effects on heart disease, 225 
effects on pituitary body, 227 
effects on thyroid, 227 
enlargement of uterine arteries during, 
47 

examination of urine during, 82, 112, 
114 

extra-uterine, 

common terminations of, 180 
early, and an abortion, differential 
diagnosis, 183 
full-time, signs, 185 
general observations, 180 
history, 184 
risk of recurrence, 727 
symptoms, 180 

treatment of advanced cases, 186 
fat in abdominal wall during, 44 
glycosuria during, 56, 230 
gonorrhoea complicating, 202, 203 
heemorrhoids during, 58, 90 
heart disease during, 224-227 
hernia complicating, 155 
herpes complicating, 207, 208 
hypertrophy of uterine muscle during, 
45 

increase in size of uterus during, 43-45 
increase of body weight during, 55 
insanity during, 233-237 
irregular occurrence of, 67 
jaundice complicating, 144, 145 
lactosuria during, 228 
Isevulosuria during, 229 
liquor amnii, changes in quantity, 287 
lymphatics during, 46 
management of, 
baths, 81 
diet, 81 
dress, 80 

examination of urine, 82 


Pregnancy — continued 
management of — co7itinued 
exercise, 82 
morning sickness, 82 
nervous system, 82 
regulation of the bowels, 81 
measles complicating, 204 
minor disorders of, 145 
cramp, 91 

frequency of micturition, 92 
hecmorrhoids, 58, 90 
oedema of the legs, causes, character 
istics, 89 
pruritus, 146 
salivation, 146 
varicose veins, 89 

molar. See Carneous ; Hydatidiform 
morning sickness during, cause, charac- 
teristics, 67, 68 

multiple. See Twins ; Triplets 
myomata of uterus during, 241-246 
nitrogen excretion during, 56, 93 
oedema of feet, legs, and ankles during, 
53, 91 

ovarian cyst complicating, 76 
simulating, 75 

ovarian tumours complicating, 238-241 
ovulation during, 399 
palpitation during, cause, 53 
past, 

effects of, 63 

signs of, and delivery near full time, 64 
pathological, 93 

physiological changes in vagina during, 
49 

physiological relaxation of lower uterine 
segment during, 48 
pressure symptoms, 89 
prolonged, induction of labour in rela- 
tion to, 61 

pyelitis and pyelonephritis during, 212- 
223 

liyorrhcea during, 565 
regulation of bowels during, 81 
scarlet fever complicating, 205 
signs and symptoms, chronological order 
of, 74 

skin changes during, 53, 54 
softening and coloration of cervix during, 
47 

small-pox complicating, 204 
sudden death in, causes, 237 
sugar tolerance during, temporary 
diminution, 231 
syphilis complicating, 201, 202 
toxaemias of. See Toxaemias ** 

tuberculosis in relation to, 203, 204 
typhoid complicating, 204 
uterine contents at end of twelve weeks’ 
gestation, 17 

uterine fibroids complicating, 76, 243 

simulating, 76 

vulval changes during, 51 

3 D 
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Pregnan cy — cofitmued 

watery discharges during causes, 154 
watery transudation from blood during, 
49 

weight and size of uterus during, 46 
Pregnancy kidney, 55 

causes and characteristics, 111, 112 
condition of urine, 113 
conditions associated with, 113 
diagnosis, 112 
prognosis, 113, 114 
symptoms, 112 

toxic albuminuria in cases of, 99 
treatment, 114, 115 
urine in, 120 
Premature infants, 
care and management of, 613-614 
incubator for, 613, 614 
length and weight of, 614 
Premenstrual congestion, 8 
Presentations, 286 
abnormal, causes, 330 
diagnosis, 289, 295, 311 
varieties and causes, 287 
See also Vertex ; Brow ; Breech, Com- 
plex; Transverse, etc. 

Primi gravid® instruction in ante-natal 
hygiene, 80 
Proteid metabolism, 
normal, 100 
table representing, 101 
Proteins, urinary, 
test for, 108 
Pruritus, 

complicating pregnancy, characteristics 
and treatment, 146 
Pseudocyesis, 

characteristics and observations, 77, 78 
Psychical changes during pregnancy, 57, 58 
Ptomaines, 

absorption through uterine vessels, 542 
Puberty, 

transition from childhood to, 8 
Pubes, 

site and function, 250 
Pubic joint, 
function, 251 
Pubiotomy, 

dangers and prognosis, 723 
indications and contra-indications, 722 
method, 722 
Puerperal insanity, 
characteristics, 233 
Puerperal sepsis, 

auto-infection and conveyed infection, 
543 

Cffisarean section in relation to, 695-697 
cases of early onset, 549-551 
cases, of late onset, 551 
femoral thrombosis, 553 
pelvic cellulitis, 552 
salpingo-oophoritis with local peri- 
tonitis, 553 

superficial phlebitis, 554 


Puerperal sepsis — cofitmued 
causative organisms, 541 
, cause, 543 

diagnosis in general, 555 
fatal cases, cause, 546 
general symptoms, 546 
lessons of, 543 
local secondary lesions, 544 
lymphangitis, 544 
pelvic cellulitis, 545 
peritonitis, 545 
thrombophlebitis, 544, 545 
local symptoms and signs, 547 
abdomen, 548 
lochial discharge, 547 
uteius, 547 
vagina, 547 

micro-organisms associated with, 541 
normal bacteriology of parturient canal, 
542 

notification of cases, 573 
pathology, 541 
prevention, 564-573 
primary lesion, 544 
prognosis, 556 
pyrexia of, 546 

remote secondary lesions, embolic, 
septic®mic or metastatic, toxffimic, 
545, 546 
treatment, 

bacteriological examinations, 557 
douching and intra-uterine applica- 
tions, 561 

exploration of uterus, 557-559 
general measures, 564 
immune blood transfusion, 561 
intravenous injection of antiseptics, 
5ta 

sera and vaccines, 559 
surgical measures, 562 
Puerperium, 

after pains, causes and treatment, 521, 
528 

care of bladder, 531 
care of the bowels, 544 
care of the breasts, 539 
changes during, 524 
cleansing of vulva, 530 
diet during, 530, 584 
effects of generally contracted pelvis on, 
440 

exercises and massage, 538 
fibroid tumour complicating, 580 
h®morrhage during, 505, 510 
importance of rest during, 536, 537 
incontinence of urine, cause and treat- 
ment, 533 

insanity during, characteristics, 234, 
236 

involution and sub- involution of uterus 
signs and treatment, 524-528 
lactosuria during, 228 
lochia, 530, 547 
management of, 530 
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Puerperium — continued 

nursing and avoidance of infection, 536 
ovarian tumours complicating, 579, 580 
pulse-rate, 539 
pyelitis during, 222 

retention of urine, cause and treatment, 
531-533 

retroversion and prolapse of uterus, 
avoidance of, 536, 537 
routine examination of abdomen, 532 
sleep, 534 
stitches, 534 

temperature, cause of transient rises, 539 
time of getting up, 535, 536 
visits to patient, 534 
Pulse, 

rate in postpartum hoemorrhage, 507 
in puerperium, 539 

“running,” in concealed accidental 
hoemorrhage, 507 
Purgatives, 

frequent or excessive for nursing mother 
unnecessary, 592 
in eclampsia, 131 
strong, inducing miscarriage, 81 
Pyoemia, 
cause, 546 
Pyelitis, 

blood count, 219 
cause, 213 

condition of kidneys, ureters, and 
bladder in, 213-217 
condition of urine in, 217, 219 
course and complications, 219 
definition, 212 
diagnosis, 220 


Padium, 

use of in cancer of cervix, 248 
Ilamsbotham’s decapitating hook, 716, 717 
Rape, 

signs of, 66 
Rectum, 

feeding by, in hyperemesis gravidarum, 
146 

state of, how examined, 295 
Reichert’s cicatrix, 
characteristics, 14 
Renal efficiency, tests for, 108, 109 
Reniform pelvis, 428 
Respiration, artificial, in eclampsia, 132 
methods, 618-621 
Retroversion, 183, 184, 185 

and retro-uterine hiematocele, differ- 
ential diagnosis, 183 
Retroflexion and retroversion, 
causes and effects, 148, 149 
characteristics and symptoms, 148, 149 
treatment, 151 
Rhomboid of Michatjlis, 421 
de Ribes’s bag, 

indications for use of, 365, 389, 728, 738 
insertion in amniotic cavity, 501, 503 
Rickets, 

as cause of flat pelvis, 425 
milk in relation to, 609, 610, 611 
signs of, 603 

Roberts, distilled water test of, 106 
Rotation, 

external to face presentation, 338 
internal to face presentation, 337 
manual and bimanual, in persistent 
oceipito-posterior position, 326, 327, 


during puerperium, 222 329 

infecting organism, 216 Rupture, 

morbid anatomy, 213 concealed, 182 

path of infection, 216 internal, 181 

pathology, 214 tubal, 182 

prognosis, 220 


symptoms, acute and chronic, 218 
treatment, 

general, 220, 221 
serum and vaccine, 221 
surgical, 222 
Pylorus, 

congenital hypertrophy in newborn 
child, 644 
Pyonephrosis, 

development in pyelitis, 219, 222 
Pyorrhoea, during pregnancy, 
danger of, 565 
Pyosalpinx, 
formation of, 545 

Quickening, 

conditions simulating, 71 
date of occurrence, 62, 71 
diagnosis of pregnancy by, 71 
Quinine bi hydrochloride, 

intravenous and intramuscular injec- 
tions in puerperal sepsis, 561 


Sacuo-coccygeal joint, 
site, function, 251, 252 
Sacro-iliac joints, 
site, 251 

softening and movement during preg- 
nancy, 251 
Sacrum, 
growth of, 426 
site, structure, function, 250 
Safety-valve action, 
in labour, 282 
Saline infusion, 
dilution of toxins by, 132, 133 
Salivation, 

increased, accompanying pregnancy 
treatment, 146 
Salpingectomy, 
in puerperal sepsis, 562 
Salpingo-oophoritis, 
condition of abdomen, 548 
with local peritonitis, 553 
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Sapraemia, 
cause, 526 

definition and use of the term, 542 
Sapraemic symptoms, 

of puerperal infection, 550 
Scarlet fever, 

during jiregnancy, 205 
Scirrhus of the placenta, 198 
Scopolamine-morphia combination, 
action and effects, 647-652 
indications for use, 649 
“twilight-sleep” produced by, 647 
Sebaceous glands, 

increased activity during xiregnancy, 53 
Sedatives in eclampsia, 129 
Septic infection 

See Puerperal sexisis 
Septicemic lesions 
of puerperal sepsis, 546 
Serum treatment 
of eclampsia, 133 
of hyperemesis gravidarum, 142 
of puerperal sepsis, 550 
of pyelitis, 221 
Sex-diagnosis, 

foetal heart sounds in relation to, 71, 72 
Shock, 

danger in acute inversion of uterus, 471 
Shoulder presentations 
See Transverse lie 
Shoulders, 

extraction in second stage of labour, 317 
Silver nitrate, 

prevention of ophthalmia neonatorum 
by, 583, 630 

Silvester’s method of artificial respira- 
tion, technique, 618, 619 
Skin, 

changes during pregnancy, 53, 54 
changes in foetus, 38 
elimination of toxins by, 131 
preparation for Caesarean section, 691 
sterilization of, 567 
Skin rashes, 

of newborn infant, 632, 633 
Skull, depression and fracture in new- 
born, 624 
Sleep, 

avoidance during lactation, 540 
Sluggish uterus, 

cause, characteristics, 451 
Small-pox, 

during pregnancy, 204 
“ Snufifles,” 

of newborn infant, 632 
Stoda, bicarbonate of, 
in acidosis, 104 

Soxhlet’s apparatus for Pasteurizing milk, 
612 

Spasm, diaphragmatic, 79 
Si>ermatozoa, 

duration of life inside and outside the 
body, 60 

union of ovum with, 9, 11 


Sphincter ani, 
laceration of, 474 
Spina bifida, 

associated with hydramnios, 188 
in newborn child, 641 
Spinal aneesthesia, 
in treatment of eclampsia, 135 
Spirochsetes, 

examination of fmtal liver for, 160 
Sx)leen, 

condition in eclampsia, 127 
Split pelvis, 
characteristics, 447 
Spondylolisthetic pelvis, 
characteristics, 447 
Spondylotomy, 

indications for, 718 
operation, technique, 718 
Siiontaneous evolution 

in shoulder xu’esentations, 381 
I Spontaneous expulsion, 

in shoulder presentations, 383, 384 
Sxiontaneous rectification, 

in shoulder presentations, 379 
Spontaneous version, 

in shoulder presentations, 380 
Staphylococcal infection in 
sexisis, 541 
Starvation, 

aminonia-coefiicient in, 121 
in hyperemesis gravidarum, 142 
I urine in, 120 

I Sterility, endometritis causing, 158 
Sterilization 

of instruments, gloves, sheets, towels, 
etc., 566, 567, 583 
of milk, 611 
Sterilization 

of patient in Caesarean section, 697-699 
Sterno-mastoid, 

hfematoma during birth, 627 
Stillbirth, 

and stillborn, definition, 621 
in breech presentations, causes, 356 
percentage in cases of eclampsia, 

125 

proportion to births, 82 
Stirrage, 

diagnosis of pregnancy by, 73 
Stools, 

of the newborn child, 583 
variations in, 633 
Stovaine, 

partial anaesthesia by, 646 
Streptococcal infection in xmerperal sexisis, 
541 

Streptococcal vaccine, 
in treatment of puerperal sepsis, 559 
Streptococcus fascalis, 
as infecting organism in pyelitis, 216 
during puerperium, 543 
Strioe gravidarum, 

causes and characteristics, 54, 63, 64 
time of appearance, 74 
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Stroganoff, 

treatment of eclampsia, 130 
Sugar in urine 
tests for, 228 
See also Glycosuria 
Sugar tolerance, 

temporary diminution during pregnancy, 
230 
Suicide, 

prevention of, during insanity, 23f5, 236 
Sulphates, 

excretion during pregnancy, 56 
Sulphonal, 

hypnotic, dosage, 235 
Superfecundation, 

definition and observations, 398 
Superfoe tat ion, 

definition and observations, 398, 399 
Suprarenal body 
and pregnancy, 228 
Supra-vaginal hysterectomy, 
technique, 692 
Surgical instruments, 
sterilization of, 566 
Sutures 

of the foetal skull, 261, 262 
Sweat glands, 

increased activity during pregnancy, 54 
Sweating, 

elimination of toxins by, 132 
Symphysiotomy, 

indications and contra-indications, 720, 
721 

dangers, 722 
method, 721 
Syncytio-lysin, 
formation of, 98 

toxaemia theory in relation to, 98 
Syncytium, 14 
changes in, 21 
formation of, 19 
Syncephalus, 

double monster, 641 
Syphilis, 

causing death of foetus, 159, 160, 162 
congenital, characteristics, signs, and 
treatment, 631, 632 
during pregnancy, characteristics, 
effects, treatment, 201, 202 
effect on foetus, 201, 202 
of placenta, 197 

treatment to prevent abortion, 169 
Sy ringo-myelo cele , 
in newborn child, 641 

Temperature (body), 
during eclampsia, 119 
during pyelitis, 218 
Testicles, 

appearance in foetus, 38 
Tetanus neonatorum, 
signs and treatment, 639 
Thoracic organs, 
injury during birth, 628 


Thoracopagus, 

double monster, 398, 634 
Thrombokinase, 
origin of, 8 
Thrombophlebitis, 
cause and onset, 544 
characteristics, symptoms, 541 
detection of, 548 
Thrush, 

characteristics and treatment, 634, 635 
oidium albicans causing, 634 
Thyroid enlargement 
in newborn child, 640 
Thyroid extract, 
action of, 130 

in treatment of eclampsia, 130 
Thyroid gland, 

condition during pregnancy, 58 
effects of pregnancy on, 227 
Thyroid insufficiency, 

toxiemia resulting from, 97 
Tonic contraction of uterus, 

cause, symptoms, signs, treatment, 
455-458 

Toxaemias of pregnancy, 

albuminuria due to, diagnoses from ai- 
huminuria due to chronic nephritis, 
108 

ammonia coefficient in, alterations, 105 
and metabolism, 102, 103, 104 
eclamiisia, 115 
general observations, 93 
liyperemesis gravidarum, 136 
maternal theory, 97 
minor manifestations, 145 
origin and nature of toxins, 96 
“ pregnancy kidney,” 111-114 
ovular theory, 97, 98 
testing of renal efficiency in, 108, 109 
toxajmic theory, 95, 96 
treatment, 146 
Toxtemic lesions, 

of puerperal sepsis, 545, 546 
Toxins, 

agglutinative, 99 
hasmolytic, 99 

methods of control, elimination and 
dilution of, 121 
origin and nature of, 96 
Transverse lie, 
causation, 377 
characteristics, 377 
diagnosis, 384-386 
difficulties and dangers, 385 
fiat pelvis favouring, 433 
frequency, 377 
impaction, 384, 389 
evisceration in, 718 
internal podalic version, 683 
mechanism and course of labour, 378 
neglected, risk of uterine rupture 
through version, 390 
positions, 377 
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Transverse lie — continued 

production of vertex presentation, 387 
prognosis, 386 
prolapse of cord during, 415 
rectification by external manipulation, 
388 

spontaneous expulsion, 383, 384 
spontaneous evolution, 381 
spontaneous rectification, 379 
spontaneous version, 380 
treatment, 387 

version, indications and contra-indica- 
tions, 391, 685 

Trauma causing death of foetus, 160 
Trional, 

hypnotic, dosage, 236 
Tripartite placenta, 
characteristics, 28 
Triplets, 

development, 398 
frequency, 394 
Trophoblast, 12, 13, 14 
changes in, 14, 19 
growth of, 22 
Tubal abortion, 

nature of the condition and varieties, I 
181, 182 

Tubal mole, 181, 182 
Tubal pregnancy 

See Pregnancy, extra-uterine 
Tubal rupture, 
nature of the condition, 182 
Tuberculosis, 

childbearing in relation to, 726 
of placenta, 197 

pregnancy in relation to, 203, 204 
Tuberous mole, 

nature of the condition, 172 
Tumours, 

phantom, characteristics, 78, 79 
of the placenta, 198 

See also Ovarian tumours ; Pelvic 
tumours ; Uterine fibroids, etc. 

Tunica fibrosa, 4, 6 
Tunica vasculosa, 4, 6 
Twilight-sleep,” 
application of the term, 647 
its claims considered, 647, 648, 649 
Twins, 
binovular, 

anatomical characteristics, 394, 395 
cause, 394 

cases of unequal development of, 396 
causation, 394 

diagnosis of presence of, 292, 401-403 
frequency, 394 

hydramnios in relation to, 189, 190 
locked, 406, 407, 408 
decapitation in cases of, 715, 717 
craniotomy necessary in certain 
cases, 702, 703 

necessitating Caesarean section, 690 
malpresentations, 401 
management of labour, 405, 406 


Twins — continued 
nature of the pregnancy, 399 
prognosis, 404 

uniovular, anatomical characteristics, 396 
association with acute hydramnios, 
190 

Typhoid, 

complicating pregnancy, 204 


Umbilical arteries, 

characteristics and work of, 39; 41 
Umbilical cord, 
care of, after delivery, 583 
coiling round foetus, 415 
formation, structure, and function of, 33 
growth of, 37 

haemorrhage from, cause and treatment, 
636 

knots causing death of foetus, 160, 416 
resulting from foetal movements, 416 
length, 415 

management after delivery, 317 
obstruction in, causes and effects, 188 
pressure on, causing still birth, 356 
sepsis, signs and treatment, 636 
shortness, dangers, 41(3 
twisting of, 33 

ventral stalk the forerunner of, 13, 14, 33 
Umbilical cord, descent of, 409 
causation, 410 
diagnosis, 410 
presentation, 409 
prognosis, 410 
prolapse, 409 

indicating podalic version, 673 
necessitating Caesarean section, 690 
treatment, 411 

instrumental reposition, 413 
manual reposition, 412 
of prolapse, 412 
Umbilical hernia, 

. in newborn child, 643 
Umbilical vein, 

characteristics and function, 39 
Umbilicus, 

condition during pregnancy, 55 
Urea, 

concentration test, 109 
in amniotic fluid, 32 
in blood concentration, method of test- 
ing, 109 

estimation, value of, 105 
nitrogen excreted as, towards end of 
pregnancy, 56 
Ureters, 

condition in eclampsia, 127 
condition in pyelitis, 214, 215, 216, 217 
Urethra, impervious, 
in newborn child, 584 
Urinary meatus, imperforate, 
in newborn child, 642 
Urinary proteins, " 
test for, 108 
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Urinary system, 

bacillus coli infection during pregnancy, 
213, 217 

condition during pregnancy, 55 
Urine, 

changes during eclampsia, 117, 119, 
120 

condition in cases of “ pregnancy 
kidney,” 112 

condition in chronic nephritis, 120, 217, 
219 

condition in eclampsia, 119, 120 
condition in neurotic and toxic types of 
hyperemesis gravidarum, 120 
condition in pregnancy kidney, 112 
condition in pyelitis, 219 
diacetic acid in, 102 
during pregnancy, 55, 82, 230 
examination during pregnancy, 82, 108, 
109, 114 

examination in pruritus, 146 
fcetal, 33 

formation of kiestein on surface of, 56 
incontinence during puerperium, cause 
and treatment, 533 
incontinence of retention, 151 
nitrogenous products during preg- 
nancy, 56 

nitrogenous products excretion in, 101, 
105 

of newborn child, 583 
quantitative and qualitative changes 
during pregnancy, 55 
retention during displacement of uterus, 
149, 150, 151 

retention during puerperium, cause 
and treatment, 531-533 
See also Acidosis 
Urine chart, 89, 122, 123 
Uterine action, 
excessive, 449 

Uterine antiseptics, 566, 567 
Uterine arteries, 

pulsation as sign of pregnancy, 73 
Uterine contractions, 
characteristics, 73, 272 
diagnosis of pregnancy by, 73 
during second stage, 281 
ergot producing, effects, 406, 515, 653 
pituitary extract producing and main- 
taining, 653 
Uterine fibroids, 

characteristics and diagnosis, 76 
complicating pregnancy, 76, 243 
diagnosis, 239 
treatment, 240 

complicating puerperium, 580 
indicating hysterectomy, 699 
pregnancy and differential diagnosis, 
76 

proving insuperable obstacle to delivery, 
521 


Uterine glands, 

retention cysts due to chronic endo- 
metritis, 157 
Uterine heemorrhage, 
in newborn child, 639 
See also Haemorrhage 
Uterine inertia, 

causing delayed delivery of placenta, 514 
during labour, 451 

during second stage of breech presenta- 
tions, 366 

primary, nature of condition, and 
forceps delivery, 656 
secondary, forceps delivery during, 656 
Uterine muscle, 

hypertrophy during pregnancy, 45, 46 
Uterine segment, lower, 

clinical importance in placenta prsevia, 
48 

physiological relaxation during preg- 
nancy, 47, 48 

structure, characteristics, function, 270 
See also Placenta prsevia 
Uterine segment, uppar, 

structure, characteristics, function, 271 
Uterine souffle, 

as sign of pregnancy, 71 
characteristics, 71 
Uterine wall, 

erosion due to hydatidiform mole, 177 
muscle coats of, 46 

thickness and growth during pregnancy, 
45, 46 

Utero-gestation, 
duration of, 60-66 
Uterus, 

acute inversion, 

cause, symptoms, diagnosis, 469, 470 
frequency, 469 

prognosis, diagnosis, 470, 471 
treatment, 471 

adherence of chorion after delivery, 518 
alteration in consistence, indicating 
foetal death, 161 

anteflexion and ante version, character- 
istics and treatment, 152 
bicornute, characteristics, diagnosis, 155 
bimanual compression, 509 
carcinoma of, 
diagnosis, 246 
frequency, mortality, 246 
effects on the pregnancy, 246 
treatment, 247 

cessation of growth and alteration in 
consistence during pregnancy, 161 
colicky, characteristics, 453 
condition, as sign of recent delivery, 
62, 63, 64 

conditions simulating retrodisplacement 
of, 150 

contents after twelve weeks’ gestation, 
17 

contraction ring, 

cause and physical signs, 458 
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uterus — continued 

contraction ring — continued 

diagnosis, pathology, treatment, 469 
formation of, 48 
curetting, method, 732 
detachment of ovum in induction of 
abortion, 729, 782 
displacements of, 148-155 
double, and super foetati on, 399 
embedding of fertilized ovum in 
mucous membrane of, 14, 16 
enlargement, as sign of pregnancy, 68 
enlargement of blood-vessels during 
pregnancy, 46 

ergot aiding contraction and retraction, 
319, 406, 515 

exploration of, in puerperal sepsis, 557- 
559 

exhausted, 

cause and treatment, 452, 658 
forceps delivery, 658 
gravid, retroflexion diagnosis from 
ovarian tumour, 239 
height of fundus after delivery, 525 
at various stages of pregnancy, 44, 
62 

how measured, 525, 526 
hernia during pregnancy, 155 
hour-glass contraction, 515 
infection during puerperium. See 
Puerperal sepsis 

irritated or generally contracted, 
causes, characteristics, 457 
definition, 457 
delivery of foetus, 458 
increase in size, to what due, 43 
intra-uterine sepsis, prevention of, 570 
involution, definition, 524 
low implantation of ovum in, 497 
measurements during pregnancy, how 
made, 43, 44, 45, 62 
muscle fibres, 

contraction, relaxation, and retrac- 
tion, terms explained, 272, 273 
structure, characteristics, 272 
myomata of, complicating pregnancy, 
241-246 

conditions simulating, 244 
diagnosis, 243 

effects of the pregnancy on, 242 
effects on the pregnancy, 243 
frequency, 241 
treatment, 245 

nerve changes during pregnancy, 46 
obliquity of, 325 

production of face presentations by, 
331, 332 

over -distension in antepartum haemor- 
rhage, 486 

physiological changes during preg- 
nancy, 43 59 
plugging of, 510 
position during pregnancy, 45 
polarity, 274 


U terus — continued 
prolapsed, 

pregnancy in, 154 
treatment, 154 ^ 

relation of foetus to, 286 
removal, 

of the body, technique, 700 
total, technique, 700 
retention of placenta in, after delivery, 
514 

retraction, 

during second stage of labour, 281 
explanation of the term, 273 
retrodisplacement, conditions simulat- 
ing, 147 

retroflexion and retroversion, charac- 
teristics, symptoms, diagnosis, and 
treatment, 148-155 

retroverted, incarcerated with retention 
of urine, 149 
retroversion, 183, 184 
causing retention of urine, 184 
during puerperium, avoidance of, 536 
role in labour, 270-285 
rupture, 48, 465-469 
causing delayed delivery of placenta, 
515, 516 

in shoulder presentations, 390 
pathology, 466 
prophylaxis, 468 

spontaneous, cause, characteristics, 

465 

symptoms and diagnosis, 467 
traumatic, cause and characteristics, 

466 

treatment, 468 

rupture of membranes following endo- 
metritis, 158 

size at different periods of pregnancy, 
43-45 
sluggish, 

cause, characteristics, treatment, 451 
See also Uterine inertia 
sub-involution, 526 

bimanual examination, 70 
signs, 527 
treatment, 527 
super-involution, 527 
tonic contraction, 

cause, symptoms, and signs, 455 
concealed accidental haemorrhage 

sometimes confused with, 488 
definition, 454 
delivery of the foetus, 456 
treatment, 456 
tumours, 

complicating labour, treatment, 522, 
523 

conditions simulated by, 239 
See also Uterine fibroids 
ventrofixed, necessitating Caesarean 

section, 689 
weight and size, 45 
after delivery, 527 
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Vaccine treatment, 
of puerperal sepsis, 559 
of pyelitis, 221 
Vagina, 

aseptic measures, 568 
atresia, obstructing labour, 478 
cicatricial contraction obstructing 
labour, 461 

condition, as sign of recent delivery, 63, 
66 

expression of placenta from, 318, 319, 
320 

haematoma, cause, symptoms, signs, 
treatment, 479, 480 

lacerations, characteristics and treat- 
ment, 472-477, 491 
plugging, method, 727, 731 
preparation before forceps delivery, 663 
promotion of free drainage during puer- 
perium, 571 
septic infection, 547 
tissue changes during pregnancy, 49 
tumours, cause and treatment, 479 
varicose veins near orifice during preg- 
nancy, 49 

Vaginal Caesarean section, 
cases indicating, 701 
induction of labour by, 738 
technique of operation, 701 
Vaginal examination, 
ante-natal, 85 

diagnosis of breech presentations by, 
359 

diagnosis of face presentations by, 342 
diagnosis of shoulder presentations by, 
385 

diagnosis of vertex presentations by, 
298 

method and object of, 295 
Vaginal plugging, 

in external accidental hasmorrhage, 
method, 491, 492, 493 
in incomplete placenta praevia, 502 
Vaginal secretion, 

bactericidal nature of, 49 
process and characteristics during preg- 
nancy, 49 
Vaginal walls, 

coloration, as sign of pregnancy, 49, 70 
condition, how examined, 295 
Vaginitis, streptococcal, 565 
Varicose veins, 

in the legs, causes and chp«racteristics, 
50, 53, 89 

in the vulva, causes and characteristics, 
50, 53, 55, 89, 90, 513 
near orifice of vagina during pregnancy, 
49 

rupture of, 479, 480 
Vasa propria, 

obliteration during latter half of preg- 
nancy, 188 
Vein, umbilical, 

characteristics and function, 34, 39 


Veins, 

intra- venous infusion, technique, 739 
uterine, enlargement during pregnancy, 
46 

Venesection, 

elimination of toxins by, 132 
Ventral stalk, 

forerunner of the umbilical cord, 13, 
14, 33 

Ventro-fixation, 153, 154 
Veratrum viride, 
action of, 129 

in treatment of eclampsia, 129 
Vernix caseosa, 

earliest appearance and function of, 
37, 38, 574 
Version, 

contra-indications to, 675 
dangers of, 677 
definition, 673 
during craniotomy, 712 
methods of performing, 676 
preparations for, 675, 676 
Version (cephalic), 676 
bipolar, difficulties, 680 
method, 678 
external, 677 
difficulties, 680 
method, 678 
indications for, 673 
internal, 680 
Version (podalic), 

antepartum htemorrhage indicating, 
674 

bipolar, difficulties, 682 
method, 681 

double monsters indicating, 675 
external, 680 

flattened pelvis indicating, 674 
I indications for, 674 
internal, 

difficulties, 687 
method, 683 

in transverse lie, 387, 390, 391 
malposition indicating, 674 
prolapse of cord indicating, 674 
Vertex presentations, 
craniotomy in, 702 
forceps delivery in first position, 669 
frequency, 297 
mechanism, 

first position, 303-306 
second position, 307 
third and fourth positions, 307-309 
occipito-posterior positions with incom- 
plete flexion, 309 

method of attempting conversion of face 
presentations into, 344, 345 
method of attempting conversion of brow 
presentations into, 353 
moulding of the head in, 329 
positions, how diagnosed, 297-300 
relative frequency, 299-300 
presentation of foot with, 393 

Q T? 
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Vertex presentations — continued 
prolapse of arm with, 392 
transverse lie converted into, 387 
Vesicular mole 

See Hydatidiform mole 
Vieussens, limbus of, 41 
Villi, formation by trophoblast, 13 
Virginity, 
signs of, 65 
Viscera, extroversion, 
in newborn child, 642 
Vision, dimness in pregnancy kidney, 112 
Vitamins, 603 
classification, 604 
Vomiting, 

associated with paralysis, 96 
cause, characteristics, 57, 58 
general observations, 82 
in pregnancy kidney, 112 
pernicious, 

characteristics, frequency, and treat- 
ment, 105, 136 

childbearing in relation to, 279, 726 
condition of liver and kidneys in fatal 
cases, 139 
diagnosis, 137 
during pregnanciv, 136 
operative treatment, 143 
of pregnancy, 136, 137 
prognosis, 140 
serum treatment, 142 
symptoms, 139 
toxic type, 137, 139 
treatment, 140-143 
operative, 143 
urine in, 120 
varieties, 136 
sign of eclampsia, 117 
Vulva, 

asepsis of skin, hair, etc., 569, 570 
atresia obstructing labour, 478 
cleansing after delivery, 530 
hoBmatoma, 

cause, symptoms, signs, results, treat- 
ment, 479, 480 


Vul va — conimiied 
cedema, 117 

physiological changes, 50 
pruritus of, 146 
varicose veins, 

cause, characteristics, and treatment, 
50, 53, 89, 90, 513 
Vulval examination, 
ante-natal, 85 


Walcher’s position, 
for forceps delivery, 660, 662-664 
Wassermann test, 160, 162, 197 
Water soluble vitamins B and C, 604 
Watery discharges, 
causes, 158 
Weaning, 

observations, 602 
Weight, 

of foetus at various stages of growth, 
37 

of newborn child, 601 
Wertheim’s hysterectomy, 246 
Wet-nurse, 602 
Wharton’s jelly, 

constituent of umbilical cord, 34 
Whey, 

characteristics and preparation, 608 
White asphyxia, 616 
White-leg, 

symptoms and onset, 553 
Whitehouse, Beckwith, 

on characteristics of menstrual blood, 
8 

Wooll'fian ridges, 

development in ftetus, 36 


Yolk-sac, 20, 31 


Zona radiata, 
formation of, 4 
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